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FORE WORD 

The FS-3 model tests were conducted under NASA 
Apollo contract NAS9- 150. 

f 
This repor t  was prepared by 3 .  C. Snowden of the 

Wind Tunnel Tes t  Unit, Space and Information Systems 
Division, North Ame r ican Aviation, Inc. 
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ABSTRACT 

Wind tunnel tes t s  of the 0.045-scale Apollo force 
model FS-3 were conducted in  tunnels B and C of the 
Arnold Engineering Development Center 's  von Karman 
Gas Dynamics facility at Mach numbers 8.0 and 10.0. 
Models and tunnel installations a r e  described, and 
tunnel operating conditions a r e  discussed. Fo rce  and 
moment data a r e  presented in  both tabular and plotted 
form. 

Basic wind tunnel tes t  data only a r e  presented to 
make the tes t  resul ts  available at the ear l ies t  possible 
date. 
i n  a separate  document. 

Analyses and summary of resul ts  will be reported 
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I ,  INTRODUCTION 

Apollo force  model FS-3 was tested in  the AEDC von Karman Gas 
Dynamics Facil i ty tunnels B and C during the period 30 July to 9 September 
1962 to investigate the basic aerodynamic character is t ics  of the command 
module at Mach numbers 8.0 and 10.0 and Reynolds numbers 0 .6  x lo6  to 

6 1.6 x 10 . 
Data were initially taken using the NAA straight sting; af ter  examination, 

the data were found to be unacceptable. 
correct ,  and at the t ime the discrepancies appeared to be due to sting inter-  
ference. 
and only three  command modules, but the final data had the same  discrep- 
ancies. 
were found incorrect .  
sting data and the straight sting data were compared. 
were found to be in  better agreement  with other t e s t  data. 
fusion, only the straight sting data have been presented in  this report .  
bent sting data a r e  available on request,  

The data reduction seemed to be 

The tes t  was subsequently, r e run  with the AEDC-VKF bent stings 

The complete data reduction procedure was reviewed, and the t a r e s  
After again reducing the data with new t a re s ,  the bent 

The straight sting data 
To prevent con- 

The 

1 P re t e s t  information for this t e s t  is contained in  SID 62-709. 

'Pretest  Report for the 0.045-Scale Apollo F o r c e  Model, FS-3, Wind 
Tunnel Tes ts  in  the von Karman Gas Dvnamics Facil i tv Tunnels A, B, 
and C. NAA/S&ID SID 62-709 (11 June 1962). 
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I I. MODEL DESCRIPTION 

Ten 0.045-scale models of the Apollo command module were employed 
to obtain an angle-of-attack range of -10 to  t190 degrees with the NAA straight 
sting. 
attack range of -8 to t206 degrees was obtained. 
a r e  identical except for the angle between the centerline of the balance cavity 
and the module axis of symmetry.  

Using the VKF bent sting and three command modules, an angle-of- 
These command modules 

The C2 tes t  configuration is shown in Figure 1 with the location of the 
reference center of gravity. 

The model was designed and fabricated by North American Aviation, Inc., 
and i s  detailed completely on drawing NAA 7121-01063. 
model par ts .  
and the tunnel B bent sting installatiop-is shown in Figure 4. 

Figure 2 shows the 
The tunnel B straight sting installation is shown in Figure 3, 

Shadowgraphs were  made during the t e s t  but were  of such poor quality 
they could not be reproduced. 

- 3 -  
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FORCE 

1 1 1 .  INSTRUMENTATION 

MEASUREMENT 

Force  and moment data were measured  with the VKF water-cooled 
A-11 balance for the straight sting portion of the t e s t  and with the VKF 
water-cooled B-6 balance for the bent sting (Figures 3 and 4). Three balance 
calibrations were used to  increase the accuracy of the measurements  over 
the complete angle-of-attack range by using a half-rated calibration for small  
loads and a full-rated calibration for la rger  loads. 
a r e  a s  follows: 

The balance calibrations 

1. Full-rated loads, normal  orientation 

2. Half-rated loads, normal  orientation 

3.  Half-rated loads, balance rolled 90 degrees so  that the side force 
elements were measuring normal  force 

The balance orientation and calibration used for any group a r e  indicated 
on the tabulated data. 

PRESSURE MEASUREMENT 

The balance chamber pressure  was measured  and i s  tabulated with the 
force data. 
The force correction, the corrected force, and the uncorrected force a r e  
tabulated in Appendix A. 

The balance-force data were corrected using this cavity pressure .  

L - 5 -  
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

?* 

- 6 -  
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORhlATION SYSTEMS DIVISION 

* 1 
J 

IV. OPERATING CONDITIONS 

The flow conditions described in  the following listing a r e  nominal values. 
Exact conditions a r e  indicated in  the data for each data point. 

Mach Number 

Reynolds Number x 
(based on command 
module diameter) 

8.0 
8.0 
8.0 

10.0 
10.0 

0 . 3  
0 .76  
1.6 
0 .7  
1.26 

- 7 -  
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V. TEST PROGRAM 

The completed groups of the C2 configuration tested at Mach number 
8.0 in tunnel B are summarized in Table 1. 

Table 1. Tunnel B Completed Groups (NAA Straight Sting) 

Angle of Attack 
P e g )  

-20 to 10 

0 to 30 

20 to 50 

40 to 70 

60 to 90 

80 to  110 

100 to 130 

120 to 150 

140 to 170 

160 to  190 

6 RN = 1.6 x 10 

1, 5 

3, 17, 25 

7, 27 

9, 29 

11 

13  

19 

21 

23 

15 

6 Group 
RN = 0.76 x 10 

2 

18, 26 

28 

30 

12 

14 

20 

22 

24 

16 

Runs 1 and 2 no good, model rolled - 45 degrees.  

- 6  RN = 0.5  x 10 

6 

4 

8 

10 

- 9 -  
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The completed groups of the C2 configuration tested at Mach 10.0 in 
Tunnel C are  summarized in Tables 2 and 3. 

Table 2. Tunnel C Completed Groups (NAA Straight Sting) 

Angle of Attack (Deg) 

-20 to  t 1 0  
0 to  t 3 0  

20 to  50 
40 to  70 
60 to  90 
80 to 110 

100 to  130 
120 to  149 
140 to  160 

Group 

6 I . RN = 1.26 x 10 RN = 0.6 x lo6 

1 
4 
5 
8 
9 

12 
13 
16 
17 

2 
3 
6 
7 

10 
11 
14 
15 
18 

Table 3. Tunnel C Completed Groups (AEDC-VKF Bent Stings) 

Angle of Attack (Deg) 

-8 to  23 
10 to  40 
55 to  02 
70 to  90 
88 to  118 

112 to 142 
130 to  160 
148 to 178 
172 to 206 

$Data no good. 

Group 

RN = 0 . 6  x l o 6  

2 
lo*, 15 
3 

11 
18 
6 

14  
20 

7 

R N =  1 . 2 6 ~  l o 6  

1 
9+, 16 
4 

12 
17 
5 

13 
19 
8 

- 10 - 
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VI. TABULAR DATA 

DATA REDUCTION CONSTANTS 

\ 
J 

Data reduction involved converting the force data to coefficient form 
using the following constants: 

Reference a r e a  = 37.7186 square inches 
Reference length = 6.93 inches 

- 
Reference center 02 gravity for the command module: 5 = 0.68564 

d (aft of module apex) and - 0.05990. a -  
The following nomenclature was used in the index to the tabulated data. 

cA 

CD 

CF bal 

CL 

Cm 

cN 

L /D 

Po 

q 

Re/ 1 

To 

Xcp/d 

a 

8 

Axial force coefficient 

Drag coefficient 

Balance axial force correction for  cavity pressure  

Lift coefficient 

Pitching moment coefficient 

Normal force coefficient 

Lift to drag ratio 

Stagnation pressure ,  psi  

Dynamic pressure ,  psi 

Reynolds number, per  inch 

Stagnation temperature,  degrees F 

Center of pressure ,  measured  from the apex along the axis of 
symmetry 

Angle of attack, degrees 

Balance-model angle, degrees 

- 11 - 
a 
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Subscripts 

*O. 004 
*O. 003 
*O. 0 0 3  

*O. 003 

A 

*O. 004 
*O. 003 
*O. 003 

*O. 001 

2 

*O. 003 
*O. 001 
*o. 0001 

*o. 002 

Referenced to the command module apex 

*O. 003 *O. 0008 
*O. 002 1t0.0004 
*o. 002 *o. 0002 

*o. 0002 *o* 0001 

Referenced to a center of gravity position with 
(G/d)2 = - (z /d)  (for angles of attack between 180 and 300 
degrees) 

U Uncorrected for balance cavity pressure  

DATA ACCURACY 

Three balance calibrations were used during the t e s t  for  the A- 11 bal- 
ance and one calibration for the B-6 balance. The accuracy of the balances 
was stated by AEDC to  be within *O. 2 percent of the maximum rated output 
fo r  each of the s ix  components of the balance. 
machining accuracy of 0.001 inch and stated accuracies  on the Mach number 
and the total pressure,  the maximum possible e r r o r  was calculated fo r  each 
coefficient and balance calibration. 
total differential method and a r e  presented in the following listing. 

Using these accuracies,  a 

These e r r o r s  were calculated using a 

Balance 
Balance Calibration* I 

A-11 

B-6 

dCL I dCD 

Wee Force  Measurement page 5. 

Note: The angle-of-attack readings a r e  accurate  within *O. 1 degree. 

- 12 - 
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*O. 0008 
*O. 0004 
*o. 0002 

*o. 0001 
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APPENDIX A 
TABULATEDDATA 

r 
' Y  5. *r 6. A- 1 
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INDEXTOTABULATEDDATA 

The tabulated data is identified as follows: 

Each page contains the following information: 

The first line of each page: 

Run No. - Group No. - Configuration code - Mach No. 

The first line of each point: 

C N ~  - Cmc 

The second line of each point: 

CN - Cmcg - CA - CD - CL 

The third line of each point: 

- CA, - C D ~  - CL, - (CL/CD) - q - Po - To - R e / l  
gu 

- CmAu - IXcp/d), 
ZU 

C L / c D  - - Cm 

The last l ines of each group contain weight, moment t ransfer  distance, 
and balance information. 
contain the balance and configuration code and the balance-model angle. 

The last two items of the first line of this pair  

4 

A-2 
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TUNNEL B STRAIGHT STING DATA 

A - 3  
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORhlATION SYSTEMS DIVISION 

000 
I l l  
900 
4.00 
Fir. . * .  
N C C  

I t  

m 9 O  

“0.3 
e . .  

NNN 
0 0 0  
+ I  I 
039 
9 - 9  
* e m  
9 m n  
. . .  

0 0  
0 0  + +  
Y , o  
N O  

N 

d. - rO  
0 0 0  
I I *  
*-0 
P D O  
N N O  

. . a  

: 9  

..Id 

I I  

N N O  
0 0 0  
I I +  

D U O  
m - 0  
d d 0  

. . a  
Wolb 
I 1  
d d 0  
030 
1 I +  
&-(O 
0*3 
h N C 

e . .  
9 9’ 

d-0 
000 
I I +  
u = o  
3 0 0  -do 
9 9  

. e .  

N N W  
0000 
0 1  I 1  
+ d C ( r  
0 m J Q  
m o o e  o... 
.**e 

= I  

r.-d 
000 
I l l  
9 0 0  
U b N  
m - N  
N C C  

I I  
m - 4  
000 
* l I  + o o  
- 8 N d  
m m m  

- o m  

... 

. . .  
W N N  
003 
+ I  I 
9 - 0  
- 3 3  

9 m - I  

0 0  
3 0  * *  
- 0  n o  

N 

- - -0  
0 3 0  
l I +  
N- -0  

*.-9 * .  

3 :  

m m o  

m m  
I I  
H d O  
000 
I l +  m e 0  
000 
*.to 

* e .  
N U N  
I 1  
- d o  
0 0 0  
I I +  
030 
0 0 0  

9 9  

--@O 
000 
I f +  0 4 c  
3-0 

m l n  

N-JCI 
000 
I l l  
9 N 9  
NNN 
d.l(r. 

. e .  

*.e.: 

v m o  

0 . .  

’ ; 4 ?  

m m m  
I 

4d. t  o o c  
I O  
N N -  
- 0 . m  
a*- . . *  
**a 
1 1  

L 

? 
0 
Q 
(P 

I 

e 
LI 

I ‘  
d d d  
O C O  
I l l  
N e 0  
- 0 0  
F P I N  

N C C  
e . .  

, 1 1  
m d d  
0 0 0  
+ I I  
w o w  
H e r .  
CICC 

e . .  
d N N  

NNf% 
0 0 3  
+ I  I e a -  
C D 3  *-J.- 
9Nh 

0 0  
0 0  + +  
N O  n o  

N 

-do 
300 
l I +  
**O 
c-0 

0 . .  

I 

3 9  

q o o  * .  
m m  
1 1  

d d 0  
030 
I l +  
m - 0  
Llrr 0 

NN 
I I  

d-3 
000 
I I *  
030 

e 9 0  
9 u  

9 9 9  

m m c  . . .  
0 0 c  
I I +  
d J 0  

VLOC 

m m  

orno . . .  
w r u m  
000 
I l l  

O Q m  
e m m  
m o o  ... 
* e m  

I 

.-..-e o o c  
I l l  
- a m  
I c C c u  

C . .  
m m C  

h - 0  

I 1  
r. 

:P * 
am 

0 
I r .  

I )  

i 
d d d  
000 
I l l  

m w v  
m3.0. 
- 4 4  

NCL- 
I 1  

-.-Id 

000 
+ I  I 
a J m m  
400 
m O . 3  

... 

. e .  
’-e.-.- 

NN-4 

000 
* I l  
* m e  
E N 4  
*c- 
9 N N  

0 0  

9 0  n o  
r o o  
N 

-co 
0 0 0  
I I +  
hI-9 
I--0 
n m 0  

NN 
I I  

...do 
5 0 3  
I I +  
N N O  
0 3 0  
V I V I 0  

I I  

--do 
330 
I I +  

- L - 0  

e*”. 
u o  

-.-0 
100 
I I *  
J C O  * e 0  

9 9  

N w m  
000 
I I I  
09- 
h N O  
- m u  
* * I D  

I 

- d e  
o o c  
I l l  e u m  
U J D  
.cam 
Nhl9 
I I  

e . .  

: : 5  
. .  

... 

. e .  
4 4  

NNp 
e . .  

3 9 9  

. . .  

. . .  
- 
0 + 
9 ‘  
e 4  
0 

~i 
. .  
d 

d d - 4  

000 
I l l  
Q U J  
- 9 9  
- C 3  
N C C  

I I  

I’)h‘N 
0 0 0  
+ I  I 
? d m  
c o p  
m a r -  

.-e* 

NNN 
0 0 3  
+ I  I 
o m w  
O N - =  
Llruu 

9 m m  

o c  
0 0  + +  
m o  * o  m o  
N 

d@O 
0 0 5  
I I *  
4 - 0  

N h O  

I I  

N N O  
000 
I I *  
--0 
C Y - 3  

. . e  

... 

... 

. .  

m m o  ... 
d-. 

900 .. 
m m  
I 1  
---a 
0 0 3  
I I *  
0 0 3  
O D 0  
N N O  

9 9  

d 4 0  
000 
I I +  
* 2 0  
ZPQO 
dr .0  

e 9  

N N m  
0 0 0  
I l l  

w m +  
3 3 9  e*.? 
m n e  

1 

4 d . C  
000 
I l l  
Z h O  
m v r y  
* m e  

... 

... 

... 

. . .  
1 1  

0 

N 
N 
m 
Y, 
I 

P 

* 

d-.d 

0 0 0  
I l l  

Y , m N  
m - m  
N m m  

I 1  

m m m  
0 0 3  
* I  I 
0.f-9 
+N? 
0 - 0  

- l m m  

a m m  ... 

. . .  
N N N  
003 
- 1 1  
0 9 N  
000 
e-- ... 
e** 

0 0  
0 0  + +  
m o  * o  

N 

N N O  
0 0 0  

- N O  
d - 0  

3 ?  

AJ:, 
0 . .  

* @  

I I  

m f - 0  
000 
I I *  
0 0 0  
n - 0  
400 

C h  
. . .  
I I  

-do 
O C O  
I I +  
b e 3  
-.NO 

9.u 
... 
@do 
000 
I t +  
-0-0 
O b 0  
- N o  
9 0  

NNCI 
000 
I l l  
h4.0 
.Tu= 
4 2 0  

mmP- 

. . .  

. . .  
. I  

000 
I l l  
0 = -  
lo-0 
- n o  
6-39 
I I  

m m s  

... 
‘ 4  

0 
I 

: 0  
1: 

17 
. 

I 
I 
0 .  

1 
d d d  
000 
I l l  
m m N  
9--7 
m c 9  

N C b  
I 1  

* N N  
0 0 0  
* I I  
-In* 
-00 
m m m  

e . .  
- t c . r  

I O  

N N N  
000 
* I 1  
39% 
O r - %  
L T L C  

e . .  
9 *e 

0 0  
0 0  * +  n o  
e 3  

N 

.-do 
303 
I I +  
9-3 
Nn.0 
000 

.. 0 

3 9  

. . a  
- 4  

N N O  
000 
I I *  
dL.0 
m e 3  
9 9 3  

9 9  

--3 
3 0 9  
I I *  
m w 0  
9 9 3  
u u o  
9-  

d-10 
000 
o +  
* b 0  
7 m D 3  

9 9  

N N m  
0 0 0  
I l l  
no-= 
m t o -  
m m m  
N N C  

I 

* d U  
000 
I l l  
03= 
4 N d  
CYhlJ. 

.-4m 

... 

. . .  

“.? 

... 

. . .  
i 

0 
0 

e ’  
U 
0 

* . 
I 
1 

A-4  

ddd 
0 3 0  
I l l  
9 3 0  
900 
e 7 L P . h  

NC-h 
I t  

0 0 0  
+ ) I  
+ - I d  
den* 
- m e a  

... 
m o l d  

... 
. . a d d  

I 1  

(UNN 
000 
+ I I  
X N Q  
o u n  

9 m m  

0 0  
0 0  

l o o  
U O  

N 

?:< 

* +  

Y ?  

4 - G  
0 5 0  
I I +  
-.-0 

D e 0  
m n o  ... 
d d  

-40 
3 0 0  
I I +  

Y \ - 0  
000 
- 0 0  

e . *  ** 

.---O a 0 0  
I I *  m o o  m m o  
- c o  
u o  
... 
-40 
003 
I I +  
-90 
* N O  
U U O  

9 9  
. . .  
N N n  
0 0 0  
I l l  
4.09 * a *  
N - U  
NNC 

I 

-.‘-e 
000 
I l l  

9 9 w  
-?*e 
CWNm 

... 
- r n >  . . .  
.II 

0 
m 
0 

9 
d 

... 
N-- 

I I  

m . C *  
0 0 0  
+ l I  )-me 
d r - h  
m Q m  

e . .  
dC-C 

9 0  e o  

N 
3 9  

m m o  
000 
I I +  
-4 .0 
-90 
u - 5  
c c  
I I  

e . .  

m m o  
000 
I I +  o m 0  
* D O  

* J  
I 1  

?*O . *  

--do 
000 
I I +  

m m o  
w - 0  
u 9  

> e o  ... 
r . d O  
000 
I I +  
900 
U - 3  
N N O  ... 

, Q  
I 
N N m  c o o  
I l l  s u m  

Y l * m  
c l m m  

- m m m  
I 

. . .  
m n *  
000 
I l l  

e m -  
~ Q ( P  ... 
9 9 9  

I 1  I 
!d 

I 
“dd 
0 0 0  
I l l  e v b m  
96-o 

NCC 
. .* 

1 ,  
m 4 - 4  
0 0 0  
+ I  I 
-In* 
400 
- 0 6  
b.. 
hd.4 

NNN 
0 0 0  
+ I  I 
9 0 m  
dd-4 
m C C  ... 
9 N N  

0 0  
0 0  + +  
0 0  
e o  

N 

d.-0 
003 

I I +  
-93 
J J O  
m m 0  

(UN 
I 1  

d - . O  
0 0 0  
1 I +  
4 4 . 0  
030 
m V . 0  

I I  

d H 0  
003 
I I +  0 v . C  
000 

9 9  
I 

e . .  

. . e  
- 4  

::“.9 
9 9  

d-40 
0 0 0  
I I +  
U C O  
W - J O  

9 Q  
9 3 3  

4 

000 
I l l  
093 
-or- 
mU3m ... 
* * w  

.--e 
0 0 0  
I l l  

U J - 8  
9 9 e  
N N 9  

, I  

m - N  

. . *  
I ‘1 
d 

I 
I 1 

1 . )  i 

NNN 
0 0 0  
* I l  9 3 m  
-4-N 
V I * *  

* m e  

0 0  

0 0  m o  

N 

dC.0 
0 0 0  
I I *  
9 - 0  
9 9 0  
N N O  

I I  
N N O  
0 0 0  
I I +  

Q N O  

* . e  

P P  

3 s  

. . e  
d d  

m e 0  
? P O  

. e  
C h  
I 1  
r r . 0  
000 
I I +  --.o 
-4-0 
m l - 0  
9 9  

-do 
0 0 0  
I I *  
C 6 - 0  
-403 
N N O  

9 9  

N W r n  
000 
I l l  
I c m m  
- d v I  

. . e  

. . e  

9 9 9  
* * Q  

I 

O N  
0 0  * +  
00 
0 0  
O.N 

* d  
I t  

3 0  + 
0 
N 

, a  
P 

0 0  
0 0  + +  
Q C  

0 N  
. a  

N d  
I 

O r .  
00 
* I  
OOD 

a .  

...I 

m o  

e m  

% Z  .. 
O N  

I 
c m  
0 0  * +  
N d  r - 0  
+ = m  
O N  

I 
H n  
0 0  
I +  
OY, 
OF, 

m d  
I 

0.- 
00 

OVI 
0.- 

* 
0 0  
0 0  + +  
C.4 
N W I  m c  

0 .  

9.9 

gL 
0 .  

.. 
N O  
0 0  
I +  
0 0  
0 0  
0 0  

I 
0 0  
0 0  
+ +  
0 0  
* O  
90 

rrl 

4 0  
0 0  + +  
N O  
* O  
e 0  

e m  
N 

. *  
rr 

.. 

L 
SID 62-1247 



i I 
N d -  
0 0 0  
I l l  

i n m c  
Olnin 
m o ~ m  

" 9 9  
I I  

m d d  
0 0 0  
+ I l  

... 
m m i n  
e o D m  
:U's 

e .  
-NN 

l ! I  I l l !  I 

ao 

ON 
0 0  * *  
00 
0 N  

e- 0 .  

'i: 
;0 + 
IO 
N 

. . . . . . .  
m w m  m e a  

I I  
m m m  
000 
* I 1  
O N *  
0-l" 
n e *  
m y l m  

1 1  

NNN 
000  
* I  I 
-*I- 
N 9 Q  
O h +  ... 
d** 

. . e  

m d d  
000 
+ I  I 
O N *  
o m m  
N * *  

4 N N  
0 . .  

- 4 4  C I N N  
0 0 0  0 0 0  
* I I  + I I  

e m *  0 - 0  
Nkc N C C  . . . . . .  
-4-4 MODID 

m w *  mv-rn 

I :  
N C ~ N  
0 0 0  
* l I  
O b &  d m r n  

-NN 
0 0 0  
* I  I 
0 0 0  o u c  

..INN 
0 0 0  
* l l  
0 - m  
m m -  
e m -  
m m m  
... 

4NN -NN 
0 0 0  0 0 3  
+ I l  + I 1  
9Nc W Q m  
u m o  eat- 

L N N  
0 0 0  
* I 1  
Q * *  
m u 9  

4dN 
0 0 0  
* I I  "a+ o u o  
(DNN 

. e .  

"1" d ' 0  

7 :5? 
- 0  
m a 0  
in 

$ /9 
--io 
000 
I I *  o m 0  

N N O  
10-0 

A4 
I I  
d.40 
0 0 0  
I I *  

N N O  
563 

- 4  
I l a  

-40 
0 0 0  
I I *  
- 4 9  
* e o  
440 

0 8 .  

m m o  

a * .  

"4 
dd0  
0 0 0  

LTQO c c o  
* * e  

I 
NNN 
0 0 0  
I l l  

Q Q N  

m * *  

i .4;  

*Y 

o m -  
*..om 

. e .  

~ d m  
0 0 0  
I l l  
-0.0 e o *  

Ne- 
*.3: 
1 4 1  

- r l  
0 1  

e 
N 
0 

I 

e 
r. 

I 
I 

O N N  
b m n  o o m  

e . .  
Q m m  ... :.at 900 ... 

0 z 5  0 9 0  
I 

? ? ?  
-?" 

I 
- 0  
0 0  
I *  
- 0  
9 0  
9 

I ?  
- l -0  
030 
I I *  
0-3 
m - 0  
N N O  

e . .  
- 4  

I - 0 "  0 
0 0 0 0  
l * l *  e 0 ' 9  0 c o u o  m . 9 . 7  3 
4 j *  4 

.r. 
0 
I 
0 
N 
VI . * 

0 
0 

0 
0 

3 

0 
0 

0 
0 
3 

I 

4 

0 
I * 
Q 

J.  
;* 

' 0  
0 * 

$ 0  .o 

I ?  

0 -  i 
+ I  : 
m o  I 

0 0  

0 0  

D N  1 

r )  

I O  
I m 
0 .. 

ON 
t f i  I 

-.do -40 
? ? ?  ? ? ?  

- 4 0  ' * N O  

m m o  a m 0  

I I  I l l  

0 0 0  . o o o  
I l *  I t *  
* P O  U ' m o  
N N O  C O O  

r.4 0 d  
. e *  . e .  

d A 0  
0 0 0  
I I *  
N-0 
OUIO 
0 0 0  .y ' 
N N O  
0 0 0  
1 I *  
N U ' O  
Q N O  
990 

9 9  

-040 
000 
I I *  

- m o  
- I-0 
N N O  

V Q  

. e .  

I 

e . .  

003 0 0 0  
l 9 *  I l *  
(vr-0 . m c o  c-o l n m o  
N N O  N N O  . . . . . .  
NIY -- 
* I  . I 1  

0 0 0  , 0 0 0  
I I *  ' I  I *  --eo .roo 
O V I O  * N O  
m m o  m m o  . . . . . .  
d d  : 0 0  

.-do m o o  
0 0 0  0 0 0  
I I +  l I *  

m o o  m o a  
l n m o  - 0 0  

, I  I 

inln 

& A 0  6 & 0  
C Q O  0.00 
5 U O  Q P O  . . . . . .  
m m  
I I  

NN 
I I  

N N O  m * O  
0 0 0  0 0 0  
I l *  I I *  
(De0 * o o  
9 0 0  N V I O  
9 9 0  O N 0  

3 N N O  > 0 0 0  

> o m 0  
3 f -co  

8 1  I 

; 
e . .  
cc 

" d o  
0 0 0  
I I *  w 4 c  

- N O  
- 5 0  

I l  

. e .  
r.d 

.-m 

o m  

0-  3 

0 0  
I *  

= D o .  

0.9 
, I  

. m e  e . *  

I I  
-40 
0 0 0  
I I +  
a 5 0  -do 
--0 

0 0  

4 d O  
000 
I I *  .--o 
D - 0  
m o o  
m a  

U I Q  

... 

* e *  

. e .  
NN 
I I  I I  

--lo 
0 0 0  
I I *  
& N O  
m m o  
0 0 0  

U Q  

- 4 0  
000 
l l +  
" - 0  
@ m 3  

Q Q  

NNN 
0 0 0  
I l l  
N m r  
N * h  
VIYIW 

N N J  

0 . .  

9 3 9  

... 

I 1  
d - r O  c o o  
I I +  
0 9 0  
- 4 0  
- - 0  

9- 

- 4 0  
0 0 0  

ado 
0 - 9  

9 9  

NNN 
000 
I I I  
N O 9  
N * O  
mUIN 

e . .  
N N *  

e . .  

A & ;  
0 . .  

3 - - 0  
3 0 0 0  

I I *  
3 IynlnO > " 4 0  

5 - - 0  

-do 4-0 
000 0 0 0  
! I *  l l *  

c m o  m m o  
05.0 --0 
m r o  9 9 0  

9 9  

d d 0  d d 0  o o c  0 0 0  
l I *  I I +  
m u 0  I -co  
m a 0  *-0 

. * .  * * .  

5-59 ".? 
inw ,mu! 

I 
N Y N  ' N N N  
0 0 0  0 0 0  
I l l  I l l  e a 0  - e m  m e *  a h *  
N N 3  9 9 W  . . . . . .  
m m *  n m . m  

-l-Io 
0 0 0  
I I *  
---r3 
m m 0  
C C O  

O Q  

.-- IO 
0 0 0  
I I +  
- a 0  
Q d O  

9 4  

CImN 
000 
I l l  
0 0 -  

O N -  . * .  

. e *  

? < ?  

* a m  

m m i  

e e . .  
e9 

3 -.-0 > 0 0 0  
b l l +  

3 w m o  3 m e 0  

: 959 
Q 9  

> 
b 
3 

3 . 
Y 
3 
I 

r . 
c 

r( 

I 
2 
D 

r( 

a 

r 

I 

NNN 
0 0 0  
I l l  
c.9- 
* c p *  
N N 9  

. . e  
m n *  

U NYNN 
3 000  
I I l l  
Y m e - r  
0 d m 9  
P m e *  
.) m m m  
. . e .  

N O  
0 0  

0 0  
0 0  

m .  
i 
0 0  ! 
0 0  ' 

f g  i 

A *  i 
i g  i 

f l :  ! 
A ' !  

! I  

& g  : .. ' 
+ +  
0 0  I 

{ i  
+ +  
N O  I 

. e .  
m o m  
1 1 1  

0 
I 
N ,  
W '  
L n l  

N '  
I 1  

r. 

. 
i 

. e .  
--em 
1 1 1  

" 
0 + * 
m e . - 
t 

0 
0 

0 
r- 
N 

yn 
. 

, I .  

c 
0 
I 
Q 
m 

: !  

I 

N '  
I I 

i /  N 

r.. 

. ?  I L 

I 

A-5  
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

I ,  1 i 

! l  i 
r,N 
0 0  + *  
0 9  
00. * -  

I 

$0 

*r 
cn' 0 

.. 
-..1 

rl 

' t t  

;o' 
0 0  
0 0  + +  
*e 
6 N  

Ne 

0 -  

m a  .. 
I 

EO 
m e  
'".: 
9 N  

8 1  
r.m 
0 0  + +  
N- c m  C m  

I 
- m  
0 0  
I *  
O* 
oD* 

. e  
n r u  

?? 
n- 

I 
0-  
0 0  
+ I  
04 
OW3 
0 -  

* 
0 0  
0 0  * +  
0-  
P D Y I  et- 

. e  

. *  

C y 0  
0 0  

0 0  
0 0  

m 
I 

0 0  
0 0  + +  
0 3  
0.0 
90  

m 
f 

.do 
0 0  + +  
* O  
NO 
* O  

A; .. 
8 .  

o n *  *NN 
0 0 0  0 0 0  
+ I #  * 1 1  
e 9 9  e** 
dub.* Ll-0 
n m *  m o o  
- **  -e* 

I I  

. . . . . .  
m-.d 
0 0 0  
+ I 1  m c . 4  
4 Q Q  
n e e  
w n m  

I 1  
mN(Y 
0 0 0  
+ ! I  
9 -0  - 9 m  
n o m  

e . .  
9 9 9  

0 0  

0 0  * o  

e . .  

? ' t  
? ?  
" i  
- - 0  
0 0 0  
i I *  
* ( Y O  
C C O  

NN 

- - 0  
0 30 
( I +  
4 m O  
n m 0  
m m 0  
NN 

- d o  
0 0 0  
I I *  
> a 0  
* * O  
Q Q O  ... 
CF 

- - 0  
0 0 0  
I I *  
0 1 0  
J c ) O  -do 
. e .  
9 Q  

e p o 
0 . .  

... 

I 

I 
m m n  
0 0 0  
I l l  - a m  
a 0 0  
0 0 1 *  

DeQC 
I 

s.. 

NNN NNN 
0 0 0  0 0 0  

0 '  
0 I8 * *  
0 0  
- 0  

io. 
- 4 0  
0 0 0  
I I +  
( D O 0  * e o  
. ( D m 0  
NlY 
... 

0 0 0 0  

0 0 0 0  m o n o  
: : ' t 2  

" . Y ?  
.N i" I 

D Q O  - e o  

-eo 
3 0 0  0 0 0  
I I * '  I I +  

0 c ) O  
0 0 0  

- -0  
0 0 0  
I I *  
O N 0  
0 - 0  
- - 0  ... 
..I& 

- - 0  
0 0 0  

H E 0  
- - 0  

NN 

- - 0  
0 0 0  
I I +  
N d O  
0 0 0  
* * O  

4L& 
0 . .  

. . e  
- 4  

I 
- - 0  
0 0 0  
1 1 *  

d - . O  ... 
E m 0  
Q 9  

- - 0  
0 0 0  
t I *  
N -0  
0 Q O  -.-o 
9 9  

NNrn 
0 0 0  
I l l  

C W N  
O O N  

NNC 
I 

. e .  

... 

$ * W  .. 

- - 0  
0 0 0  
I I *  
9 * 0  
N N O  

NIY 

0 - 0  
0 . .  

I 
e-0 d-0 
0 0 0  0 0 0  
l l +  l I *  

- u - 0  do0 
9 9 0  0 0 0  
6 0 0  m m o  

m o o  NNO 
0 0 0  0 0 0  
l I +  1 1 +  
O I O  .-NO 
a-0 9 * 0  m o o  330 

-.-0 
0 0 0  
I I *  
Q C O  
n e 0  m e 0  
- 4  

. e .  

-13 
0 0 0  
I I +  

* I t - 0  
- f -0 

O Q  

m - 0  
0 0 0  
I I *  

& N O  
m U \ 0  
.--0 

9 9  

m m o  
e . .  

... 

4 r o  .4ro 
3 0 0  0 0 0  
I I +  I I *  
fU-0 - N O  

0 0 0  N N O  
J * O  e u o  

- -0  
0 0 0  
I I +  
0 0 0  
9 m 0  
".0'.9 . . . . . .  

d- NN 
- . e - .  ..; 
NN iNN @do 4-0 
0 0 0  0 0 0  
l I *  l I *  e m 0  c c o  
o m 0  **o 

wlp  C c  

4-0 dr.0 
0 0 0  0 0 0  
I I +  I l +  
* I O  NCDO 
- - 0  e m 0  
- 4 0  d d 0  ....... 
9 9  

N ~ O  m o o  

. I  
....... 

-do 
0 0 0  
I I +  * e o  
9 9 0  
c1-0 

cc 
. e .  

c)-0 
0 0 0  
1 I *  
N d O  
- - 0  

a 9  
s s 9  

- -0  
0 0 0  
I I +  
- - 0  

e m 0  
9 9  

m o o  
. . e  

- 40  
0 0 0  

- 0 0  
N N O  

9 9  

A&$ ... 
NN* 
0 0 0  
1 1 1  

m o o (  
mm- 
Q Q N  

NNe 
I 

--l* 
0 0 0  
I l l  
-39 
- (DO 
- -N ... 
-4- 

0 

N e * 
* 

. e .  

2 

. 
I 

N w r n  
0 0 0 0  
0 1  I I 
+ N C N  
9rn-e 
w 3 m -  
0 0 . .  

..-*W 
a i  

N N ~  N Y ~  
0 0 0  000  
I l l  s I I l  
0 * 0  N C O  
- e m  - 9 9  
w w c .  n m w  

L . i *  
0 0 0  

N l  1 I 
N O *  
* * O  

d. 
O t  
I 

W f  
9 .  
J '  

NI  

0 
0 + 
a 
0, m 
P 

. 
r . '  
0 + 
0 
2 . 
rl 

& 
0 
8 
N 
9 
L. . 
9 

4 1  - I- I 

! I l i  

A-6 
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORhlATION SYSTEMS DIVISION 

I 
N-44 
0 0 0  
' 1 1  
N0.0 
dClN 
ere ... 
m a -  

I 1  
m4.. 
0 0 0  
+ I  I m m 0  
e m *  
3 9 3  
drld 

1 1  

I 
N 
0 
I .a 
0 

e 
m 

I 

a 
0 

9 

m 
e . 
rl 

1 
-cu 
0 0  + +  
0 0  m w  
.8- 

jf 
$ 0 4  

e 2 
" 9  

n 

jP 
I 

0 0  
0 0  + +. 
40. 
6-N 

a m  
(Ye- 

I 

0 -  
0 0  
+ l  
00. 

w e  
e .  

a m  
I 

4 m  

N-l 
-0. 

a s  
mru 

I 

0 0  
I +  
O *  

- 0  o m  
n- 

I 

0 -  
0 0  
+ I  
O-. O m  
0 -  

e 

0 0  
0 0  + +  
O D d  

0.w 
0 .  

a m  

m a  

$ 0  
en 

- m  

a e  

- e  

w n  

7 *  
C y 0  
0 0  
I +  
0 0  
0 0  
0 0  

0 .  
0 

0 0  
0 0  + +  
0 0  
0.0 
9 0  

I 
d0 
0 0  + +  
6 0  
C y 0  

I I  
N O 0  
0 0 0  
I + +  
m e 0  
C d N  

m m t a  

e-. 
0 0  
I 1  e-. 
0 0  e* 

e .  
e?. 
I t  

0 0  
I I  
Q N  
0 0  
* m  
e* 
1 1  

4 d  

e .  

... 
m-.- 

m N N  
0 0 0  
+ l I  **e &-.a m m m  . * .  
d4d 

I I  

NI 
01 

0 
N. 

3 
- 1  

1 
; ; 8  

4 i ?  
* I  

I +  
0 0  e o  

e 
0 
1 
0 
N 

* : 
e 
0 
.I N 
0 
d . 
m 

d 

I I  
- 4 0  
0 0 0  
I I +  
0 4 0  
N e 0  e m 0  

Idi * 
dd0 
0 0 0  
I I +  
N O 0  
e100 D e 0  

e o .  

-1 
- 4 0  
0 0 0  
I I *  
O d O  

9 9 0  

9 Q  

m m o  
. . e  

'-40 e40 
0 0 0  0 0 0  
l l +  I J +  
0.80 0 N O  
a 0 0  m r - o  
r N O  $7' 

j 3 

D 
3 
3 

3 

3 
3 + 
3 
3 
3 

D 
D + 
0 
0 
9 

N 
D 
I 

0 
YI 

J 

I- 
O 
I 
Q 
w 
in . 
m 
I 

L . 

3 d d 0  ' - d o  e40 -.do 
3 o o o  o o o  o a o  ooo 

..I. 

I r. 
0 <  
F. -. . 
4.  
O (  
I e <  
0 <  
h .  

e. 
s 

-. 
O (  
l e: 

. T o  
0 1  

9 .  

Nl  
O (  
I e. 
Nl 
Nl  . 
e-. 

. 

..I. 
O (  
I 

C .  
m .  *.  . 
NI  

so 

N , n  
ul 

z 
- 0 :  
I 
I 
1 

0 
I 
d * 
m 
N N N  

3 - 4 0  
3 0 0 0  
+ l I +  
3 0 0 3  
3 0 0 0  

a m m o  

e 
0 

9 
J 

2 
r- 

0 0 0  ' 0 0 0  
I l +  I l +  

N m O  d m 0  
e-0 9 9 0  

3 
3 + 
3 
3 
3. 

N 
D 
I 
J) 
9 

* ? 

m 
D 
l 
D 

e 
Fl 
I 

m 
.I. 

0 - - 0  

I I *  
3 * c y 0  
3 e a 0  
D o w 0  

3 0 0 0  
- 
0 
I 
9 
N 
0 

0 
m 

CI 
0 
I 
0 
N 

* 
I 
-. 
0 
I 
0 m 
(.s * 
m 

d 3  
0 '  
+ I  

r( 

9 
0 . t  

e - .  
i 
i 
i 

d ,  

0 .  
m 
0 + 
0 
0 

N 
. 

-. 
0 + 
N 
Q 
0 

LI 
N 

a 
m 

10. 

I 

I 
i 

.m 
I *  e 

e 
rl 

I .  
'cy 

i 
! 

I 
i I  
i i  

A - 7  
SI D 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORhlATION S Y S T E M S  DIVISION 

/ ; ( I  I ,  I 
- 4 . 4  I & - . - .  
ooo O O Q  
I l l  I l l  
Q S 9  6 9 9  
- @ W Q  ZCDm 
mCYN m N N  

e . .  e . .  
Neb N C C  

I I  I f  
m-8- 
0 0 0  0 0 0  
+ I 1  + I I  
O W N  O 6 Q  
mCYN N N C Y  
m N N  F l r 9 9  

d n m  dNN 
. . . . . .  

I 
O N  
0 0  
+ t  
0 0  
0 0  
O N  

*-  
I* I 

d 
0 

I +  

' 0  
N 

0 
0 

I. 

m o  

I 
drld 
000 
f l l  
C Q -  
m 9 9  
m m m  ... 
N-c 

I f  

m'N N 
0 09  
+ l I  
OCPC 
m o o  
m4.d ... 
dole 

ddd 
0 0 0  
I l l  

9 m m  
FINN 

N C C  
I 8  

0 0 0  
+ I t  
9 * 0  

e . .  
do0 

N N N  
0 0 0  
+ I  I O w *  
0 - m  
m N N  

0 . .  
* O n  

0 0  

9 0  e o  

e n ) w  

. . e  

m t u w  

ddd 
m a c  

2 :  
t o o  

N !  
0 .  

- -Q  
0 0 0  
I I +  a m 0  
M d O  
0 0 0  

I I  
N N O  
0 0 0  
I I +  m o o  
(DIDO 
m - 0  
9 9  
I t  
4-0 
0 0 0  
I I +  
C - 0  
m Q 0  
N N O  

e e e  
9 9  

-Ho 
0 0 0  
8 I +  m i - 0  
0 0 0  
N N O  

0 . 0  

... 
dLI 

0 . .  

99 
N N l n  
0 0 0  
1 1 1  
6 m N  

3s: 
m e *  

. * e m  
I 

.-de 
0 0 0  

- 4 9  
N N "  

d-40 
I I  

A A &  
e . .  

I 
&drl 
0 0 0  
I l l  
*NN 
*(DID 
m N N  
N*r-  

I .  I 
m4.m 
0 0 0  
+ I  I e?-* '-*e e*?- 
-*- 

... 

... 
I 

N N N  
0 0 0  

0-9 r c n m  
9 . 0  

9 N N  

24-4 

I 
0 ' 0  
0 

9 0  e o  
Q O  

+ :  

n; I .  
- 4 0  
0 0 0  
I I +  m C D 0  
Pf-0 
0 0 0  

NN 

dd0 
0 3 0  
I I +  

W I D 0  
N N O  
Flrm0 

0 . 0  
r l - 4  

- 4 0  
0 0 0  
I I +  
6 - 0  
P P O  

. e n  
9 Q  

- 4 0  
0 0 0  
4 I +  

0 . .  

I 1 ,  

I 'I 

m m o  

1 

o m 0  m e o  
? O C  

NJ- 
e r t m  

e .  
9 4  

0 0 0  
I l l  
?-I-* 
O Q O  
e a .  * * Q  

--4* 
0 0 0  
I l l  
;Or-= 

* C N  

I )  

& e m  
0 . .  

W d d  

0 0 0  
I I I  

*COO 
m N N  

e . .  
N l C C  

I I  
m d &  
0 0 0  
+ I 1  
a 0 0  
- 0 0  
mwCD 

e m *  

e . *  
d d r .  

I 
I 

N N N  
0 0 0  
+ I 1  
NU30 
n c o m  m m m  

s e e  
9 N W  

0 ' 0  
0 0  + +  
9 0  m o  
Q O  

N I  
i 

e .  

dd0 
0 0 0  
I I +  
* N O  
w - 0  
0 0 0  

e . .  
Ned 
I f  
l - -0  
0 0 0  
1 I +  
0 - 0  
F N O  
m n 0  

I I .  

0 0 0  
I I +  
9 9 0  
d d 0  

0 . .  
rld 

-lo 

".? 
e 9  

d-0 
0 0 0  
I I +  

c o o  
0 0 0  

* e .  
9 9  

m m o  

I 

NNlY 
0 0 0  
+ l I  
d 9 N  
S69 
m o o  
9 m m  

0 0  
0 0  + +  
- 0  e o  

N 

rld0 
0 0 0  
I I +  

C D - 0  
WIOO 
0 0 0  

I 1  

... 

3 9  
i 

0 s .  
8-4- 

0 0  
0 0  + +  
(De ea 
P N  

N- 
I 

0 -  
0 0  
+ I  
0-0 
O N  

O N  
I 

d m  
0 0  + +  
N d  
C b  

0-N 
1 

0 0  

c m  

m r .  
I 

O d  
0 0  
+ I  
0 4  O m  
O l -  

e 

D .  

o a  

e .  

e m  
. e  

- m  

& 2  
0.9 

0 .  

NNN N N N  
0 0 0  0 0 0  
+ I l  + I I  

O Q m  m e m  e c c  

I 
0 0 0 0  

0 0 0 0  
m o * o  
O 

N 

z ! ? : :  0 0 ' 0  0 
0 0 0 0  * + + +  c o o 0  
9 0 9 0  
C D O C D O  . . . .  
I j  iN 

! 

0 0  0 0 8 5 :  

. e . .  
w iN 

A d 0  i N N O  

?'p? ? ? ?  
'-4.40 " d o  
030 0 0 0  
I I +  l I +  
- 9 0  - 9 0  
m m o  0 9 0  
N N O  ( D m 0  

.-do & N O  
0 0 0  0 0 0  
I I +  I I +  
e 9 0  C I n O  
N W O  9 - 0  
0 0 0  m r o  . . . . . .  
dd c l r .  

& A & &  ?+A0 
0 0 0  a 9 0  
N N O  9 0 0  
..a e . .  

N N  dr. 

4-0 ' N N O  
0 0 0  0 0 0  
I I + I I.+ 
0 4 0  In00 
h e 0  m e 0  * e o  0 0 0  . . . . . .  
dd dd 

I t  
N N O  
0 0 0  
I I +  o e o  
(u-ro 

9 9  
@ I  

$ e 0  
D M  

r?kO 
0 0 0  
I # +  
d-0  
9 4 0  

eo. 
c a o  ... 

f N N O  
0 0 0  
I I +  
J O O  
e 4 0  
m # I 0  

* n e  
9 9  ' I .  

4-0  d r O  
0 0 0  0 0 0  
I l +  f l +  
N M O  - 0 0  
m m o  0 0 0  
N N O  0 3 0  . . . . . .  
r V N  dd 

I 1  , l l  
& d o  ' e r g  
0 0 0  0 0 0  
l l +  I l +  
. reo  .-do 
0 9 0  m m o  
O Q O  9 9 0  

a 9  9 9  
0 . .  e . .  

1.40 
0 0 0  
I I +  
9.00 
0 0 0  
l 'hm0 

e . .  
9 Q  

I 

@ L O  - 4 0  
0 0 0  0 0 0  
I I +  I I +  
d.40 0 0 0  m m o  m m o  
N h r O  - N O  

0 0 0  0 0 0  
I I +  

- e o  9 9 0  
9 9 0  N N O  . . . . . .  
9 9  9 0  

I 

d & O  - d o  
0 0 0  0 0 0  
l l t  l I +  
N 9 0  9 r l O  
N - r O  9 9 0  

m m o  A&; 

i p 9  

C Y N ~  N N ~  
0 0 0  0 0 0  
1 1 1  I l l  
NbVl k * V I  
QCLm P D N  
e m m  m m ~  . . . . . .  
""'; rm'; --I&* m m e  
0 0 0  0 0 0  

N N O  o m *  
99c im 9 9  
& A &  A S  . . . . . .  
N N m  I Q O m  

r )  LI 
0 0 + I 
N 

0 9 

I 

2 d . * 
d r. 

e o .  e . .  
0 9  ,e9 

r r .0  -.do 
0 0 3  0 0 0  
l l +  I I +  
N - 0  C d O  h a 0  m m o  -do N N O  . . . . . .  
0 4 2  0 9  

0 0  
0 0  + +  
IC- 
N E  
Q C  

a .  @* 
NNO 

* * +  
9 a4 

s' 

C y 0  
0 0  

0 0  

cn 
I 
0 0  
0 0  
+ t  
0 0  
C O  
90  

rn 

A2 
93 

0 .  

-80 
0 0  + +  
c U 0  
e0  e 0  
a .  

Y 

A - 3  
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  D I V I S I O N  

jooo 
1 . *+  rmr. .or-e 
9 m m  

e e e  
m 4 . d  

8 8  

0 0 0  
4 1  I 
*Q.- 
N O 6  

.dtuN 

mtuw 

3?0. 
I I  I 

o q o  
w m m  

. O Q Q  
e a .  

@ 0 d : o  
0 0 
I 4- 

O d O  

0 0 0  ' 0 0 0  
-.do nJN0 

pqo 0 0 0  

m&& rL.la& 
9 Q 0  O m 0  
0 8 0  *eo 

I 

PO': 
- e 0  
4 9 0  
0 0 0  

' 7  

I " S  

3 - 

SddO 
0 0 0  
1 I +  * * o  
0 0 0  
- e 0  * * *  

--io 

&A;  
0 0 0  

0 - 0  m o o  ' . * .  
N d N  

0 0 0 0  

O m 4 6  e m 3 9  
e a r .  

ZLAL 

N(u 
a t  
d--O 
0 0 0  

a 9 0  
w m o  
- -CO 

9 9  

-do 
0 0 0  
I I +  
9 9 0  

V I - 0  

m e  

NUNN 
0 0 0  
1 1 1  5 - m Q  
r e f -  
turn- 

8 a +  

. e .  

a m o  
. e .  

. * %  m m o  

&d d, 
I I l l  

0 0 0  0 
I d 4  6 
m e 0  3 

! d d O  
, 0 0 0  
i & A &  
To",? 
N Q O  

n m  

Ndtu LItu 
0 0 0  o m 0  

I 
N l j N  
0 0 0  
I l l  

8 
N 
8 

A-9 
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORhlATION S Y S T E M S  DIVISION 

I ;  
I l l i '  I 

, 0 0 0  

c 0 e  m w h ,  
IM - C 

'A&& 
e . .  

I I ,  I 

I 
NNN N N N  
0 3 0  $ 0 0 0  

+ I  I 
e e e  e o 0  

99.0 9 9 9  
3 5 7  2-27 

i 

N N N  
0 0 0  
+ I  I Q C m  
Z N N  

I 
0 0 0 0  

0 0 0 0  
9 0  

' 3 Z 2 F ' :  

4 ' ?  q x  
I" -do MCrO 

0 0 0  0 0 0  
I I +  I l +  
aryo =(Do 
- a 0  m o o  

mru N N  
9::  7 7 3  

0 0  
0 0  + +  
0 0  
0 0  
Q 

- 4 0  
0 0 0  

a m 0  
Q Q O  

r r d  

& A &  
0 . .  

1 

I i 
d d 0  
0 0 0  

900  aoo 
LtAZ 

e . .  
dd 

-do 'c-0 

A & ;  
0 0 0  0 0 0  

ClmO 0 6 0  a a o  -do 
. e .  , . . e  

0 0 0  0 0 0  
I * +  t I *  
N-0 * e o  
* N O  0 - 0  m a 0  

. e .  9:2 

I N U 0  
1 0 0 0  

I I +  
1 * N O  
I 0 0 0  
I m e 0  
1 e . .  

I 8  
dd 

-.)-io - 4 0  
0 0 0  0 0 0  
l l +  l l +  e o 0  n-0 
* N O  en30 
- 4 0  

NN NN 
0 . .  ??? 

d d  

-040 
0 0 0  
I I *  
-e0  
OIQO 
- N O  

0 . .  
o m  

- O I  

m - 0  
0 0 0  
I I +  
c V m 0  
- 9 0  
* * O  
..e 

a m  

- 4 0  
0 0 0  : * +  
M Q O  
e m 0  

C C  

- 4 0  
0 0 0  
# I +  

C n - 0  
E N 0  

9 9  

0,:4 

9 9 9  

r - 0  
0 0 0  

- - 0  
- - 0  
o m .  
ec 

- - 0  
0 0 0  

&?.I: 
979  
*eo 

en 

&do C d O  
0 0 0  0 0 0  
l I +  I I *  
N N O  
w c n o  4 W O  

$ 7 9  ",? 
m n  

, i"" 
NNN N N N  
0 0 0  0 0 0  

* N O  
dQl* O h -  
N d 9  N r . 4  

--e -4* 
I & 

I 1 4  & I l l  

. . e  . e .  

i7 I i m  

i !' 

A-10 _/\L SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

A. * 

i 
.bkO 6-0 
9 4 0 '  c h . 8 0  
a m o  moo . * .  b.. 

O Q O  

I W Q O  
- 0 0  

i . . .  

I A A S  

A-11 

-" 
! 

I .  

. 
D 
3 
3 
3 
3 . 
D 
3 
D 
D 
? 

I) 

E e 
N * 
N 
I 
N 
D 
I 
9 

c m . 
L 

i 

do 
$? 
n- O m  
hlC q: 

I 
-IO 
00 
I 4  
00 
00 

7' 
do oe 

ao 
4 '  
I 

+ *  
0 0  
Q O  

" 0  
0 0  * +  
0 0  

SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

N N N  ' N N N  N N N  
0 0 0  '000 0 0 0  

N N N  
' 0 0 0  
+ I  I 

n-r, 
' e . .  

: x x 2  
' 9 9 9  

0 
0 

9 n a 
N 
* 

10 0 

!$  
e 

0 
0 * 
0 
0 
9 

I 

8 +. 
N e 

N 
a 

e 

0 
0 + 
0 
0 
9 

0 

0 
0 

z 
9 

! 

0 
0 + 
N n 
0 ' *  
N 

I O  
' 0  

0 

0 

N n 
0 . 
2 

, w  

0 
' B  
88 
.o, 
! 
I 

I 
i8 ' +  
0 
0 

0 0  
2 B  
$ 8  
9 9  
cy 

0 0  

9 0  m o  
7 z  

N N O  I? 
0 0 0  
I I +  
- N O  
n W 3 0  

? 5 9  
"I 
N N O  
000 
I l +  
Q @ O  
N-0 
N N O  

-4  
e . .  

N N O  
0 0 0  
I I *  
238 
997 
901 
8 1  

N N O  N N O  
0 0 0  0 0 0  

- 0 1 0  0 I O  
0 0 0  **o 
A & &  I&&& 

0 0 0  
I I +  

' N N O  
0 0 0  

*C)O '... A&; 
m m o  

, m o  

N N O  
0 0 0  
l l +  
- 9 0  
0 9 0  
O b 0  

N N O  
0 0 0  
I I *  

0 0 0  
9 9 0  

*?- 
I 1  

. e .  e o  
C F  

rr.0 -do - i o  - -0  - i o  

0 9 0  - N O  m m o  *no NNO m m o  m m o  N N O  dr .0  io00 

0 0 0  ' 0 0 0  0 0 0  0 0 0  1000 

c$.g A & &  A A S  A&& IJ&$ 

'rl-0 

&L& 
0 0 0  

0 0 0  
orno 
m n  e . .  

i 

r . @ O  
P ? ?  A S 0  
0 0 0  

a",?? nn 
! I 1  

a m m  
0 0 0  

- 0 *  

C?-r .  
I 

A & &  
?9? 

N N l .  
. * e  

m 

e 3 .  d 
4 1  G 

i 

m 

Z 
4 -  
n 

n 

!$  
' 0  

e 
le 
I 

i 

% "  
Iz 

P 
A-12  

SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORhlATION S Y S T E M S  DIVISION 

0 
0 + 
N 

O 
s 1 -  

m 

0 
? - 
0 
0 
9 .- i,lo 

0 0 0  
I I +  
0 4 0  
0 0 0  
N W O  * * .  -!-!. -. d 

0 
D + 
0 
0 
D * 

D 
0 + 
0 
0 

? 

P 

? 

0 

0 
0 

0 
I n 
9 e 
n 

* 
0 
I m 
9 
9 

8 
I 

. 

. 

.. 
f 
Y m 
e 

4 

D 
t 

b .. 
c : t 

t 
Y 

0 
* 

R 
E 
? 

3 
3 H 
D, 

$ 
? 

3 
3 

3 

3 

5 
? 

F1 

? 

D 

D 
D 

3 L 

I . .. 
r 
m 
E) 
t 
I) n 
0 
II. 
I 

A-13 
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

I I 

0 0 0  
+ I  I 
F H O  0 - m o  
m e a  ... 
9:: 

NNN 'NNN 
0 0 0  ( 0 0 0  

W O O  

m a g  

Z.&$ ,2&& 
O t C  OI* 

0 . .  ' * . .  
e o l e  0 
P ? ? ?  

9 0  m o  
3 0 .  

~ a o  , N N O  
0 0 0  .oou 
I I +  I ! *  
C N O  m e 0  
- 0 0  o(P0 
o m 0  C b O  ...... 

m P  'e* 
I 

0 .i ' 0  .*  
m a  

NNO I N N O  

8 8  177 
4 P P  P I P  

NNO N N O  
0 0 0  000  
8 4 + I ' I  4 
C O O  P C O  
* N O  e - 0  
0 0 0  i m 0 3  . . . . . .  

I C 0  
0 0 0  

* m a  ... 
o m  

0 

0 
0 

P 
0, 

N 
0 
I 
9 
N 

r( 
*, 

m 

m 
0 
I - 

we . 
I 
1 

I.. 

? *  a -  

we 

+ 
CI 

a 
m 

n 'f 

8 
we 

B 

$ 

9 
e m 

I 

- 1  

A-14 

SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

I I I I  

i o  1, r !  I 

z 8 ,f m o m 0  * o * o  
d 

' - 4 0  I 
0 0 0  
I I *  
C J O .  
Q C O  
0 - 0  

i I  N O O  

0 0 0  ouo 

-40 
c y m o  
0 0 0  
I I *  
0 0 0  
QCPO 

- 4 .  

& A 0  
0 0 0  

C h O  
?-CO 

LA& ... 
C k  

..* . I .  
en 

! i"l 
- 4 0  
0 0 0  
t I +  
* N O  
0 0 0  

e* 
".19 

A-15 

... 
O k  

SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORhlATION SYSTEMS DIVISION 

l j  ! I,,, 
0 0 0  

o 9 n  
m r e  
:N** 

I t  

Ab& 
e . .  

C L d d  

,000 
! I  I I 
Q Q Q  
O D 0 0  m e r  

Tf.f .n r. d 

0 0 0  
+ I  I 
of-*  
'-90 

me-d 
0 0 0  
' 0  I 8 icn m 
res !  

m r . 4  
0 0 0  

$ A A  
0 0 0  

a e e  

* I t  
C Q *  
d r u m  

- **  
I 1  

NNN 
0 0 0  
+ I I  e m -  

... 

C n F - r -  
. . e  
99.8 

- . w e  
nee 

NNN .o 0 0 
+ I  I .em* 
UINN 
n l h m  

9 9 9  

0 0  
0 0  * +  
9 0  
9 0  

... 
I 

iz ' & r e  .% 
0 0 0  
' I  I + e m 0  
* * O  
vI*O 

. . e  
NN 

i l  Q 

... 
9JIn 

! I 

$ +  
0 0  n o  

, e o  
? ?  

0 0  
0 

0 0  
0 0  

+ B  

9 0 ,  
I 

0 0  

N O  
9 0  

N 

7 2  
7 %  

0 
0 + *  o o  n o  

N 
9 s  

0 
0 * *  

6 0  
ea m o  

s N  , 
e ?  

& o  
9 0  

',do 

o m 0  
0 0 0  
I I *  

Y I I O  
-9-0 

NU 
I t  

... 
-8e'o. r - 0  

& A &  A&; 
0 0 0  0 0 0  

m f u O  m - 0  
9 9 0  cco 

Y 
4-0 
0 0 0  
8 i *  
N - 0  
0 - 0  

, n n o  

I t  
4 . .  
4, 

-do &do 
0 0 0  0 3 0  
I I +  
do0 * e o  
* P O  N N O  

990  

- - 0  
0 0 0  
I l +  
F - N O  
0 0 0  

(UN 
t I  

n m o  ... 
4 - 0  
0 0 0  
1 I +  
9 - 0  
0 0 0  
.9 9 0 

NN 
.... 
I '  ' 

- -0  
003 
I I +  

- m 0  m m o  
9 9 0  

e . .  
N(Y ' ' I  

- d o  
0 0 0  
t I +  
- 9 0  
- 0 0  m m o  
44 

m - 0  
0 0 0  
I I +  
9 y I O  n n o  
".? 

.NN 
1 1  

'--e 
;??? , 0 0 0  

I 1 4  
N 9 0  
N N O  
.n r o ... 
l e  - 060 

9.80 
N N O  

: e . .  

1 

0 0 0  0 0 0  
I t +  I f +  
m o o  * V I 0  

f-f-0 

N N O  m e 0  
",s 
NN i '  

m n m  
0 0 0  

QD 9 *. 
19.80 
. * * e  ... 

9 

: I r e *  
0 0 0  

2 e 
P 

a 
9 

m 

I 
i i i  

A-16 
SLD 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DIVISION N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DIVISION 

I 
dd11 

9e.r 
e .  

m-411 
0 0 0  
+ ) I  
J d C  
N I 9  
mDDm 
r n m  

I t  

e . .  

add  
0 0 0  
9 1  8 
0 9  m e n  m n n  

' 4 . .  

' 4  

i :  
' E d r . 0  
0 0 0  + a 

0 
0 
e 

I I  

1 
i 

0 
0 e 
0 
0 
0, 

0 
0 

0 
0 
0 
b 

, ?  9, 
id I 

0 lclCID 

9 5 5 3  

i 
! 

d 
0 
I 
N 
M 

rrn 
I 

0. 

% 6  8 
f-f-0 

. . e  

I i  
D 
0 + 
0 
0 
0 . 
N 
0 
1 
YI 
0 n 
e 
11 

3 
D 

D 
D 
3 
e 

N 

b. 
N 
n 
0 
d 

n 
a 
@ n 
T 
e 

I 
d 

9d-S 
O I P  

4 ' i  

I 
Q 
c 

m 

L( 

0 + c u? 
1 
e * 

! -  

A - 1 7  
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORhlATION S Y S T E M S  DIVISION 

a ... 
N * *  

I '  I 
ml-. 4 
0'0 0 
* I I  I 
mzo 6 
N C C  
m o w  
4jfS 
N'NN 

??? 
26 a coo 
$9 3 

-I- 0 
, 0 0 0  

I .  I + 
d N O  

4 0100 
* a .  
6 0  

* n o  

1 I1 I 

d*', I !  4 

0 0 0' 
I I 'I 
9 c c  
CINN 
b.. 

Nf-C 
. I  I 

e** 

- 0 -  
0 0 0  
+ I I  
0 0 0  
N d d  
m e 9  

e . .  

I I  

N N N  
0 0 0  
+ I  I 
0 9 9  
m 9 9  
a 9 9  

~ m m  

. . e  
a m m  

. '  
m r  

3 

A-18 
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC. SPACE and INFORMATION SYSTEMS DIVISION 

A-19 

SID 62-1247 



u-4 I I  
0 0 0  
I O  e*- 
2:z 

0 . .  
r.cc 

I +  
I m 4 -  

0 0 0  
+ I  I 
* O m  
- 0 C I  

3 $ 7  
d m m  

, I  11 

TPC: 
22% 

NNN 

o m m  ... m m n  

0 0  
0 0  + +  
0 0  e o  
(r(, 

I 

.' 4. " 
- 4 0  
0 0 0  
I I *  

9 * 0  
0 0 0  

m a  
I I  
- - 0  
0 0 0  
1 I +  m h o  
0 0 0  
0 - 0  

NN 
4 1  
M - 0  
0 0 0  

m N o  ... 

e . .  

LA& 
m m o  r n o  ... 
m.m j 
m u 0  
0 0 0  
# I +  
- 0 0  
- @ O  
m n o  
m m  

NNN 
0 0 0  

0 0 9  ea- 

... 
! f  

LAL 

I ; (  # 

d'd e' 

... 
.I.-- 

0 0 0  
I l l  
- 9 9  
m e *  
N,N 01 . . *t mT 71 
-. 
0, 

e 

I I ! i I i.1 

8 
0 * 
0 . 

I 

0' 
? 

3: 
0 
0 

'1 i "i I "i I 
. . I 'm0 LI'C.0) d'r.0 

e m 0  0001 

0.00 0 0 0  0 0 0  
N 9 0 1  

0 0 0  990; m o o  

&,$g I I +I I I + 

N'N 0 
0 0 0  
4 j l  + 
(D.N 0 
9 N O  
m m o  

N'CY 01 
0 0 0  
I I 

e n 0  
o m 0  o - OJ . . .I a .  . . 

i':7 j 

N + O  0 4 o i  AipC 
e w o  m c n o  m m c  
v v o  0 0 0  r - c  
.I.. 0 0 . 1  0 .  

1 

A-20 
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORhlATION SYSTEMS DIVISION 

I 
I Id 0:o 

if '0 0 f.6 0 

I+ NNN 

!O 0 0 

*L&$ .c N m 
m n c n  

,$ A i r . * m  
a49 

$ 7 7  
g z 2  
m 9 9  
'9 m m 

I I  

0 0  

4 0  m o  

... 
10 '0 

I+ + 

0 0 0  
1 9 +  eo0 
9 * 0  

jE3' m m o  
0 0 0  
I I +  
'N L 0 
6 C O  
,Q 9 0 

-4 i 
r.NN 
000 
I l l  

C N m  
C 0 N  

N 9 9  
I I  

c I m o  
. . e  

Jo- 
0 0 0  
I +*+  

c - d C  
c m . 8  
m o m  
e . .  

. N W N  

' -00  
0 0 0  
I + +  
hlD' 
+ n e  
m e r .  
e . .  

,N  r. d 

mfUN 
0 0 0  

- 0 0  
m o o  
e . .  de* 

NNN 

Or . *  
n m m  
m o o  
9 r . d  

I 1  
'0 0 
0 0  + +  
9 0  

i n  

$44 

' l!l 

"17 
e . .  

n o  
9 3  
:N , 

r0-0 

0 0 0  

- 0 0  
* e 0  

, I  8 
4-0  
0 0 0  
I I +  
N m O  
( D O 0  
0 0 0  

NN 
I 1  
0 0 0  
0 0 0  + + +  
9 - 0  
0 0 0  
* * O  

A28 
e . .  

4' 

... 

e . .  
d d  

000 
0 0 0  + + +  
N h l O  
N N O  
4 e O  

I t  
.-dm 
0 0 0  
I O  
4 * m  -do 
- 0 - m  
I I  
NN* 
0 0 0  
I l l  

m W Q  
0 0 0  
m m N  

I l l  

0 + 
0 
0 .  

e . .  
r.d 

... 

... 
m m s  

IN 

m 
* I  

;- I 

0 0 0  
I O  

*mu- 
O N N  

N YI,m 

m N N  
000 
+ I  I 
9 0 N  
d * *  
m N N  ... 
d d d  

- m e  ... 
' I1  

I l l  
N N ' N  
0 0 0  
+ I  I 
O N m  
m m m  
F C C  

I I  

e .I . 
a m *  

0 Ig 
? +  
9 0  m o  

i2 - 6 0  i? 
0 0 0  

6.d 0 
A & &  
4 4 3  - 'i 

9 
d. -O 
0 0 0  
9 I +  
0 9 0  
a o o  

??? 
I N  
0 0 0  
0 0 0  + + +  
d N 0  
0 0 0  
* e 0  
0 . .  
...e 

i 
0 0 0  
0 0 0  + + +  
0 0 0  
-.NO 

? 5 ?  
r.-. 

N N ' m  
I 1 .  

000 
1 1 1  
=-IN 
m.DQ 
C C N  

9 9 9  
I I .  

. * .  

000  
+ l l  
4 N m  
- m m  
m n m  

.( 
@ m,m 
, ' IB 
7 7P 
O * A  

N N'N 

* m e  

Q N W  
I 1  

m n m  
. D O  

0 0 lo 
: i% 
m o  

N N O  1: 
0 0 0  
l l +  

dr .0  
e . .  

1sg8 

'ii 

399  
' i  

r . M O  
0 0 3  
I a +  
ilr90 
N N O  

- 4  

0 0 0  
000 
+ a +  + 
N m O  
e 4 0  
* * O  

0 . .  

'7  
0 0 0  
0 0 0  + + +  
9 - 0  
* I O  
? ? ?  
d dr 

I If 
d - r m  
0 0 0  
I l l  m m *  

mm(F 
ooln 
-.-e 

0 . .  

1 1 ,  
N&* 
0 0 0  
I 1 . 1  

QUbW 
r.r.0 
0 o* 
N N C I  
I I .  I 
N 
0 + 
0 

a* .a 

... 

12 
i 
i 

i 
- - 0  
0 0 0  
I I +  
c.-0 
N N O  
N N O  
0 . .  
'e 

' I  
0 0 0  
0 0 0  + + *  
6 - 0  
4 4 0 .  * * o  

0 . .  
d@ 

--do 
0 0 0  
I I *  o*o 
Q Q O  
PU.0 
m a  
... 

I 
0 0 0  
I I +  
O r 0  
hl-0 
N N O  

* * e  
* m  m 

1000 0 0 0  

+ + +  
h6.O 
e 4 0  
* n o  

I 

0 . .  
r..l 

0 0 0  0 0 0  
I l l + .  I 
m m o  cco m o o  -A8 
! m * O  N N O  

0 0 0  0 0 0  + + +  + + +  
d r .  7 
'*In0 "088 

d &  

I '  
0 0 0  
0 0 0  + + *  
0 0 0  
* * O  

$5:  
Id - 
0 0 0  
0 0 0  + + +  m m 0  
* e 0  
* * O  

. e .  
1- d 

0 0 0  
0 0 0  + + +  
9 C Q  
9 9 0  
N N O  

O i  
0 0  
+ A  8 *  
9 9  

m 

0 0  
0 0  * *  
0 -  
Q Q  
(Fd 

N W  

N O  
0 0  

0 0  

0 
I 

0 0  
0 0  + +  
0 0  
= 0  

0 .  

23; 

5 3  

5 3  
*! 

r.0 
'0 0 .* + m 0  m o  
- 0  

* a  

7 
4 *  

... 
-c 

io00  0o:o 
0 0 0  0 0 0  , + + +  + + +  1r-o m e l o  

( Y N O  . . ..... 
N 

00 
0 1  
9- 
w o  
0 .  
.m 

+ m  

0 1  

m 
0 

0 1  
06 

r. 

0 

rr 
r.N 

0 + 
Q e c- 

0 .  
d 

... 
QrnN 

I 

I i 

I i  

A-21 
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

: I  - 0 0  
0 0 0  
1 + +  
0.00 
0 - 0  
=-NN 

4 m o  
e . .  

0 '0 
0 

' H  0 * o  
m 

+ 9 
. ,? 

- 1  

A&& 
".? 

(UNO 
0 0 0  

N - 0  

w m  
I 

- - 0  
0 0 0  

8 I +  
a 9 0  
* e 0  
N N O  ... 
-L1 

I 
0 0 0  
0 0 0  + + +  
9 0 0  
N N O  
$ * O  

7:: 

< ? 3  

e .  
4- 

I ,  

0 0 0  

m * o  
m n o  

d d  
I I  
NNN 

0 0 0 0  
0 1  
* 1 . . I m  
(nNNP3 

+mbd 

3,'dL: 
Q I  I 

c(d4 

X%f 
0 m . n  
- - e 0  

I 1  
m N N  
0 0 0  
+ I  I 

- 0 0  

... 
4 d d  

m e *  
no-  ... 
-4-  

I 1  
NNN 
0 0 0  
+ t  I 
o** 
0 m y I  
N 9 . n  

1 1  
0 0  
0 0  + +  

* e m  

a * .  

# % 8  
? ?  
4 

-do 
0 0 0  
I I +  
N N O  
a m 0  
933 
m m  

- -0  
0 3 0  
I I +  

N O 0  

!$; 
m m  

0 0 0  
0 9 0  

COD0 
N N 0 

r)r. 

2s; ... 
0 0 0  
0 0 0  + + +  
a 9 0  
- n o  
m - o  
s.. 

d d  

I I  
NNN 
0 0 0  
I l l  
4 - 4  
O O N  
N h h  

Inad 
I 1  
NU* c o o  
I 1 1  
O N b  
-Ne  
9 9 m  
Inn.- 

I 
N 
0 + * 
0 

. . e  

e . .  

9. - 
I 

I ldd I 
0 0 0  
I l l  m d m  
0 m m  
- d l  

e . .  
(d 0 0 

i l  

000  

W W N  
*NU 

I .  . e 

!*NN 

r.77 

;&A 

NNN 
0 0 0  

09- 
Z4$ 
939  
i I I  

t? ? 

m a 9  

io 0 

.C 0 
0 0  j:' 
- - 0  
0 0 0  
I I +  
* e 0  
N cy 0. 
J * O  .... 
NN 

- - 0  
0 0 3  
1 I +  
O N 0  
e m 0  
N N O  ... 
m m  
i 
0 0 0  
0 0 0  + + +  
m N O  
m e 0  

i 

m m o  ... 
-.I 

i 
0 0 0  
0 0 0  + + +  
0 0 0  
C Q O  
m m 0  

. I  I 
I 
NNN 
0 0 0  
I l l  m m m  

O c - W  
OOPD 

0 . .  
19 9 4 
I 1  I 
1 
N N O  
0 0 0  

... 
d d  

& A &  
cor- 
a m *  
m m d  

I 

0 . .  

IN 
.O :+ 
1 0  
I f  

N 
0 + 
0 
0 
9 . 
..) 

1 1,. i 

eo0 
1 + +  
O N *  
0 9 4  
HCCD .... rm 
*NN 
000  
+ I  I 
P N W  
4 m m  
*00 )  

i4 .;;,.;: 
W N N  
000  
+ I  I 
3 Q N  oca 
3:: 
; I 1  

+ Z  

. m o m  

0 0  
0 

O O  
C I O  n o  

? *  
* e 0  
0 0 0  
I I +  
* * O  

n-80 

6 P  

N-0 
0 0 0  
I t +  

" 9 0  

, a  . 
:-. d 

r m o  
- 8 .  

i 

m e o  
m m o  

I 
0 0 0 ' 0 0 0  
E t ? ?  ? ? ?  

- . 

do0 
0 0 0  

0 0 0  
O N *  

4.2: 
. . e  
-..Id 

*NN 
000 
+ I  8 
O * C  
N * C  m m m  ... -**  

I 1  
w m h  
0 0 0  

O I C  

m e *  
1 1  

0 0  

9 0  
C I O  

$ & A  
3 4 4  

! ? $  

* : ?  
d 

I 

4-0 
0 0 0  
I l +  
mhm0 
* * O  

I i  
- 4 0  
0 0 0  
I I +  
900 
C I J O  

U N  
I 1  
0 0 0  
0 0 0  + + +  
r \ * O  
0 0 0  

N n o  ... 
r.d 

? 9 9  

:$? -- 
00'0 0 0 0  

P4Z ! ? Z Z  
N m O  W 0 0  * e o  - 4 0  

A-22 

-.. . 
0 0 -  

m m n  io 0 0 
' t  I I 

.a 9 d 

l '  l ,  

I 

SID 62-1247 

0 0  
0 0  + +  
9 0  
m o  

r . 1  
2 4  

I 

*NO 
0 o*o 
I I +  
d,cnO 
9 C O  
e 9 0  
9 0  

-40 
900 

. e .  

e00 
??? 

r . m  . 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

1 

m H  

m o  
0 0  
+ I  
0 9  

d r r  
I 

Y ?  

, -do 14-0 

! ??? ??2 

i'' 9- 

# dr.0 : 4 r o  
l ' *  I I +  > I r r o  N O 0  > 00.0 OlnO 

? 0 0 0  0 0 0  

> 90.9 - 4 0  1;; 
9 9  

r) wcym ' N N m  
J 0 0 0  0 0 0  

I l l  I l l  
*rOI- N I r O  - --e , D m O  
**a oo* 

! 0 0  ! 
*A A a o  
n m  
Nf- 

* I  
m- 
0 0  
+ I  ** - *  
- 0  

I 

NN 
0 0  
* I  a* 
m -  
0 .  
0 9  

0 
0 

0 

a 
a 
N 

.. 

* .  
-n  

m 

4-  
I 
0 0  
I I  
mrr 
0 0  

N N  

o a  
. a  

LI" 
o a  
I I  * c r  
zg 

. 4  w n  

r l L  

O C  
I I  m n  
9 4  
a a  
.cL L 

. I  

L I C  

o c  
I I  
* C  
e 4  

e4 

N e  
o c  
I 1  

C h C  
9 4  
N C  

c.. 

. 
d. 

d. 
oc 
t i  m c  
oc 
*.I 

U % U  
! 

* 

1 
d 

IO 
0 
'I 

1; 
A-23 

I I I I I I  

NNN 'NNN 
0 0 0  ' 0 0 0  
+ I 1  * I #  
00I- N m u  
~ N N  

SID 62-1247 

I 1 -  I 1 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC. SPACE and INFORMATION SYSTEMS DIVISION 

I *  

' -00 
0 0 0  
I + +  

- (Y -  
O * *  
4-d 

e . .  
d d 4  

I 1  
*euN 
0 0 0  
* I 1  

m o o  
. . e  

4 N N  

NNN 
0 0 0  
+ l l  
DI--I  
C * *  

N * *  

0 0  
0 0  + +  c o  
N O  

c g 2 

, I 1  

S'I'I 

3 9  
4 

N N O  
0 0 0  

- 4 0  
- H O  

m e .  
NN 

N N O  
0 0 0  

m - 0  
N N O  

e . .  - -I 
4-0 
0 0 0  
I I +  
* * O  
6 0 0  

9 4 3  
oa 

- 4 0  
0 0 0  
I I +  
N m O  
e 0 0  

9 9  
0.99 

m w N  
0 0 0  
* I  I 
N Q O  
. - m e  
m * *  

0 . 0  

i t 7  
T O O  

* A &  
NNN 

* r w  
. . e  

N * *  

0 0  

C O  
N O  
m 
e 

e w e  

7 :  
. 4  

1- io 
0 0 0  

o w 0  
- 4 0  

2-44;: ... 
-..I 

N N O  
0 0 0  

f - C O  
m m o  
c c  

Ahkg 

14 4'0 

... 
I 

0 0 0  
I I +  
- - 0  
inf-0 
N N O  

. e .  
e9  

4-80 
0 0 0  
t I *  
(Y*O 
* e 0  
4 d O  

9 9  
0 . .  

m 4 . u  
000  
+ I  I 
N N W  
-.mm 
0 - 0  ... 
d d r .  

I O  
NIYN 
0 0 0  
+ I  I 

0 Q Q  

N*H 

m w m  

594 

8 e '5 ! 

4 0  
N O  a o  

0 I .  

- 1  
- -0  
0 0 0  
I I *  
-.NO 
C * O  -do 
N N. 
. e .  

I 

& A ;  
?'I7 

0 0 0  

0 0 0  

-.L. 

I 
- - 0  
0 0 0  
I I +  
38s 
'I *.,3 
a 0  

0 0  : s  
m o  
m o  
m a 9  - !  

* I  
H d O  
0 0 0  
I I *  
* * O  
f - * O  
0 0 0  

3 

I 
- - 0  
0 0 0  
1 I +  
* - 0  
0 0 0  

9 0  

d-0 
0 0 0  
I I +  
4 4 0  
e o 0  

0 9  

m o o  
e . .  

I 

9 9 3  

- 4 0  
0 0 0  
I I +  
0 - 0  
d - 0  

8 9  

4-0 
0 0 0  
I l +  

C n - 0  
0 0 0  -do 
. e .  
9 9  

".3 

... e*- 
1' 
! 

A-24 



i 

N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORhlATION SYSTEMS DIVISION 

I I I I  

io00 
I l +  

.o, m 0 
0 0 0  
O C O  
0 . .  

"01 

mc 

'U 
!O + c 
1 0  
0 

N N 0  
D O 0  
1 1 1  
3-0 n m m  

m m *  
, I  

$ e 0  .. ... : m m m  
I .  I 

A-25 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

r - 0  
0 0 0  
I I *  
900  
e 0 0  
C C O  

0 0 0  
I I +  
N-0 
0 0 0  
C C O  

9 Q  
I 1  

s o .  

.I* jlrc 

A- 26 
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

C 

1000 
I l l  
clnn 
0 0 0  
O * *  .... 
.C. n n 
I " 

m A I  

4 P P  

A m i  
3:: 9 3 4  

m - w  
1 1  

0 

0 

m 

z 
m 
* 

r. 

'0 
0 

/x 
0 
0 

m 
0 
, *  
d 

e 

i 

0 
0 + 
0 

8 
! 

lo 
!: 
1 0  i" U 

0 
0 + 
0 
0 
-3 
I 

0 
0 .  + * 
-8 m . 
d 

0 .o ,+ 
LO /x 

0 

N * 
m 

e .- 

7 
0 
0 + 
0 
0 
0 

1 .  

'0 
,O 
> +  

j i  U 

1 
' W N O  
' 0 0 0  t I  I + 
C N O  

0 o a o  

dJ0 0 - 0  
0 0 0  

m o o  e.co 
9 - 0  cN0 
-I-3 9 9 0  

- - 0  
0 0 0  

* * O  
9 9 0  

: I  I 

Ah& 
0 . .  

drr 
....... 
"0, I* 

N N O  
0 0 0  
I I +  
0 0 0  
F r l O  
" 9 0  

9 9  
1 ,  
-8-0 
0 0 0  
I I +  
- - 0  
llr90 

0 . .  

0.0;' 
m m  

0 0 0  0 0 0  , 0 0 0  
I t +  I I +  ! t l +  
- I O  O m 0  ' I Q O  
d r . 0  m e 0  -do 
L.L.0 0 0 0  0 0 0  

A-27 
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORhlATION S Y S T E M S  DIVISION 

L . L  
i 

E 
0 0  
o r  

. I  
r . c  

I 
m n  
O C  

$4 
m e  
m a  
1. 

I 
N- 

. I  

s i  
85 

8 

. I  
a- 

I 

L 
m 
m . - 
c.c 
oc 
1 1  

* C  
0 .  m u  
. I  

9 . 4  

1- 
O C  
1 1  

w e  
O I  
o c  

e n  

. I  

" C  

O C  

-n 

m u  

o c  
I 1  e.1 
01  m u  

. I  
9.1 
I 1  
N n  

o o c  

* m e  
0 . '  
.me 
0 

&1 
ID. 
. I  

&- 

mnyn 

L L  
O C  

"44 m a  
mmc. 
N n  
.#  

0 
N(Y 

0 + 
0 
CI 
N 

0 .  
..l- 

I i j 1 . 1  

. . .-. 
e* 

. ... 
D w r y 4  

P d-* > 0 0 0  
1 I l l  

NCII  

Y NN.+ 

3 ' N N m  
I I 

b HHCI . ... 

A- 28 

I 

j 

SID 62-1247 



/ 

I !--I I .  I I 
:C.dlr. 4r.d 
0010 0 0 0  

0 0 0  
( I +  
0 0 0  (ne0 
?".9 

9 

*7 

- 4 0  
0 0 0  
I I +  
- 0 0  
l--0 
C C O  
0 . .  

- - 0  
0 0 0  
I I *  - e 0  
Q Q O  
- e 0  
c c-' 

e . .  

991 '9 9 

m m o  NNO . . . . . .  

dr.0 :-do d M ' 0  -do 
0 0 0  0 0 0  0 0 0  0 0 0  
l I +  I l +  # I +  l l +  
0 - 0  a m 0  * N O  N O 0  

N 

F 
N 
N 

? 
* 
r 

N 
O 

n ;t 
CI 

r. 

A-29 
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORhlATION SYSTEMS DIVISION 

0 0  
0 

.o 
0 

Q .O 

,4 I 
' I  
0 0 0  
1 I +  

* * O  
* * O  

r u m 0  ... 
"i 

-do 
0 0 0  
I I +  

m - 0  

390, 
U! mi 
d d'0 

A 4 S  
0 0 0  

"IO 
N N O  ... : *I 
0 0 0  
0 0 0  + + +  
C 9 0  
* * O  

??? 

d &I" 

0 0 0  
" 1  I I *)om 

m m c  
**I- .... 5:-r P 
i e 

r.. 
HLI 

I 

I 

0 0  
? ?  

N 

r . d O  
0.0 0 

- m o o  
M H O  

m a  

A?, & .... 
dd0 
0 0 0  
I l +  
* . c O  
V i m 0  
0 0 0  ... 
nut 

@ d O  
0 0 0  
I I +  
0 - 0  
0 0 0  
Q G O  

0 0  
... 
88% 

933 

+ + +  
0.60 
- n o  

I 

I 

l y .  

. i* 
0 9  

+ & O  
00.0 

... 
N Nwu 
* I  ... 
0 0 0  
LA& 

NIY 
0 0  
I +  
09 
0 0  mm 

i 

c A-30 
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DIVISION 

A 1 

NNN 
0 0 0  

O + *  
: LA 

8 8  

2 0 ,  
r 9  
. . I  

iXf 
N N O  

X N  
0 ' *  :H 

A-31 
SID 62-1247 



N O R T H  A M E R I C A N  AVIATION, INC.  SPACE and INFORMATION SYSTEMS DIVISION 

I 
- 4 0  
0 0 0  
I I *  
900  
0c.o 
s9s 

"I 
r m b  
0 0 0  
I I +  
P N O  
S Q O  
- - 0  

0 . .  * PI 

O O Q  0 0 0  

c*o .NNO 

0 0 0  

e a 0  e m 0  
0 0 0  4-0 

+ + +  z z z  

i- j 

! :  
-c.0 
0 0 0  

9 6 0  

o m  
, 8  I 

3 L & 
? J,,? 

p 

0 -  
0 0  4: 
O!O 

z:: 

0 4  

* 0 .  

0 0  e *  
m r .  c m  

I 
c.0 
0 0  

0 0  
N O  

N. 
I 

0'0 

0 0  
0 0  

* 

AS .. 
2: 
$? 

A-32 
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

I !  
1.11 c'4 
0 0 0  
I l l  
N *,m 
m o o  

. e .  
N-- 
I ' 1 '  
m n m  
0 0 0  + ( ' I  
- - m u  
N Q O  
m Q O  

--e . e .  

0 0 0  
+ I l  
0 4 -  
e99 
eNN 
9-- 

I I  

e . .  

0 Io 
0 !o + I* 

0 0'0 

m m o  
&A 41; -do 

- - 0  
0 0 0  
I I;+ m e 0  
m m o  

0 0 0  + + +  
- 0 0  
Q W O  
LI-0 

0 0 0  

0 0 0  
'0 0 
N N O  

e o .  

Ti Ti'? 

- c.1 

N-- 
0 0 0  

coo ;:2 

g '8 + '+  
0 10 :r - - 0  
0 0 0  
I t +  my10 
I--0 
6 9 0  ;4* 

'0  z x 
0 . 
iN 

- e 0  
0 0'0 
I I +  
Ct-0 
0 0 0  
( o m 0  

I.- 
o c  
I I  .@r 
o c  
* U  

e 
mu e. i 

' m  7 
- - 0  
0 0 0  
I I +  e o 0  
N m O  
m C n 0  
* e *  

* 7 

- i o  

r o o  
0 0 0  
I I +. 
9 9 0  
0 0 0  . e. . 
* e  

0 0 0  0 0 0  
0 0 0  0 0 0  + + +  + + +  -No 9 - 0  
9 6 0  0 0 0  
O C O  c - 0  

' I ! .  
- 4 0  ' d @ O  
0 0 0  ' 0 0 0  
I I +  t i +  n m o  * e o  
0 - 0  1000 * e o  c*o 
P I  ,.DP 

0 0 0  1000 

O b 0  h t - 0  

e . .  . e .  

I d  

r - 0  ' L o  
*L;?g I&A=;  

4 ? 3  I o ; % ?  
001 ' - 0  

I I I '  1 I I I  

l o o 0  
0 0 0  + + +  
w m o  

0 0'0 
0 0  

D r . 0  
w w o  
- 6 0  

-4  

0 0 0  
0 0 0  + * *  
orro 
* * O  
N N O  

. m e  
w -  

+ + 8  
e * *  

I 

I I I  

i 
0 4  

I D C  
2: 
9' 
m e  

r.. 
I 
m t  
O t  
I 

0 1  
C y 1  
6 .  

ma 

I 0 0 0  ' 0 0 0  0 0 0  0 0 0  0 0 0  
I ??? 2?2 ??4 2 2 2  , r t ? ?  

I I 
N 
0 + 
N cn m . ... 

N 
0 + 
r. 
e * 
e 

L. 

A-33 
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORhlATION S Y S T E M S  DIVISION 

- - 0  
0 0 0  
I I +  
(Po0 
w o o  
P - * O  

m m  
... 

I 
0 0 0  
0 0 0  + * +  
N-3 
0 0 0  T?? -- 

I 
0 0 0  
0 0 0  + + +  
VIIlrO a m 0  
m e 0  

I t  

... 
r.- 

N N m  
0 0 0 0  
0 1  I I + o - m  

N N *  
0 0 0  

6 8  I I 
C 9 N  
n m m  e*rn . _  

e . .  
trim* 

. I  

I 
MNN 
0 0 0  

A&& * m e  
0 9 Q  

h l m m  
I 1  

... 
m m o  
Z P ?  
?9': 
- Q m  
(Yea 

- m m  
1 1  

N d r  
0 0 0  
+ I I  
- N e  
a+- * - -  
e-- 

I 1  
0 0  
0 

c o  
0 0  

,N 

r - 0  
0 0 0  

.DQO 

N N  

- - 0  
0 0 0  
I I +  * u o  
0 0 0  
* * O  

0 0  

0 0 0  
0 0 0  + + +  
N m O  
* * O  
* c \ O  

. . e  

+ $  

? ?  

L A $  
YYIO 

e .  

... 

... 
4- 

0 0 0  

e 9 0  
( D w o  
??? 
m m o  

I I  
NNrn 
0 0 0  
I l l  m 9 n  
CCP 
(DOC 

**4n 
1 4  
NN# 
0 0 0  
1 1 1  
N - 0  
W 9 N  * e m  
m e *  

I 
N 
0 
+ ,  m 
0 
9 

I .  

. . a  
r ( r )  

... 

e . .  

1- . 
1 

-AN* 
0 0 0  
I l l  ( D m c  

,N N 0 

'* * .r ... 

! I  ! 

- m ( Y  
0 0 0  
I l l  
Cdln 
* m -  
m m L .  
N m 9  

I , @  
m e *  
000  
* I 1  
00.4 

0 - N  ... (Yh) 
1 

Nd- 
0 0 0  
* I  I 
O - N  

0 . .  

... 

$ 2 9  
9 -1 

I I  
0 0  
0 3  + +  
- 0  
r n o  
9 3  
" 1  
- m O  
0 0 0  
I I +  * m a  

Q W O  
P 6 0  

. e .  
d d  

- - 0  
0 0 9  
1 I +  
0 0 0  

:;g 
e . .  - N. 

0 0 0  
0 0 0  * + +  
0 0 3  
P P O  
e m 0  ... 
I d  

I 

0 0 0  
?$? 
- n o  

$ 5 2  
I 1:  

r w n m  

N N O  

-d 

N N m  
0 0 0  
1 1 1  

m m N  
N N h  

. . e  
9 0 1  
I t  
N N *  
0 0 0  
1 1 1  
* O N  
VI-@ 
9 9 9  

m m 0  
... 

I '  

A 

I 1 . 1  
i. I 

NI* o c  
A 1  
& F  
- c  
. I  

9 4  

N 
0 * 
N 
r. 
9 

I .  ... 
I 
i 
! 
i 

* 
SLD 62-1247 



0 0,o 
& A &  
O N I  
r m m  

O N N  
e . .  

m &.lr& 

0 0  - '0 

) I t  
z ,4 

:If dL.0 

0 0 0  
I # *  

NN 
m a 0  
~ o 8  

d C'O 
0 0 0  
I I +  
CUI0 
Ir m 0. 
U\*O 

0 0 0  
-0 0 0 + + +  
0- .0  

C . r O  
ao.0 

. w e  

8 

0 0 0  + + +  
- - 0  
- - 0  
N N O  

NfUN 
0 0 0 0  
0 1  t I 
+ 0 * N  
*.-NO 

! '  
&$.A 
Id= 
0 0 0  

O N I  -)re ... 
*NN 
' I  @ 8 

0 0 0  + + +  
m 0 9  
m-r )  

e . .  
r (Cd 

O d'r) 

- m e  

! I  
0.- 
0 0 0  * + +  
m e *  m I - m  
Or..-  

4 m m  ' ,  
m o  

... 
% %  
- 0  
37 9 
17 ' 
d . * O  
0 0 0  
I I +  
4240 
0 0 0  

793  
m m  
I 1  

como 

N N O  
0 0 0  + + +  
n 9 0  
N N O  
. m e  

I I .  
N N O  
0 0 0  + + +  
0 4 0  
W % O  

nJN 
' 8  I 
N N O  
0 0 0  + + +  n o 0  e m 0  

NN 
I 3  
0 0 0  
0 0 0  + + +  o a m  o a r  
H I 0  
NNa 
I t 1  

0 0 0  
+ + I  
D ( h 0  

r ( r b  

0 . .  

5 ? 3  

0 . .  

eo@ 

e r - m  
- d m  

I I I ,  
IN 
T I  
'a t 

is I 
I" t 

... *.* 9 

r .  

0 0 0  
I I t  

0 0 0  
&*I - N:N 

O W N  
0 0 0  

m e 0  

w . .  

I ' I '  
;.LA 
zg:  

* ' I '  
. .. e 
'- n,m 

NM-4 
0 0.0 
+ 1 1  
Nf-F 
O N N  ... 
m m 7 e  

' 111 

d m m  

loo 
m 1; 

0 0 0  

0 0 0  
A&; 

0 0 0  
I I +  
N M O  
bU30 
0 6 0  

e . 1 .  

"7 
000 
000 + * +  
N N O  
N N O  

-1 
I I1 
mccm 
0 0,o 
1 1 1  

-40- 
IId 

? % 9  

--..I 

$As' 

& & A  
J, 

0 0 0  

O P 0  * e,- 
-de 

1 
U 
0 + 
0 
N * 

. * .  

I .  

i_ 

0 :  

- I  . 
'-a 

IA c 

!N f 

N 
0 + e 
9 * . 
I 

'-de 
0 0 0  0 0 0  

A?.: & A &  

1-17 
0 - 0  - m e  
-.@N oon 

I ' I  I '  
N 
0 + 
0 
N 
n 

0 
d 

.0 
'I 

1: i 

0 0 0  
I 1  t + 
m o o  
:f- c 0 

ie n o 
N N O  

e 0 0  
+ + +  
0 - 0  
N N O  
- - 0  

4 
NNN 
0 0 0  
1 1 1  n f.49 
e - m  o d m  

' l i  

'0 0 0 

... 
I@ 

8 . .  
mm- 

A - 3 5  
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORhlATION SYSTEMS DIVISION 

3 

I 
0 0 0  
0 0 0  + * +  
* e 0  
CVNO - -3 

I 
0 0 0  

e - 0  
I J O  
m r n o  - -, 
I I :  
U N N  

0 0 0 0  
O f  I I 
+en80 e m m m  
m m m q  o... 

0 . 8  Id 

e o 0  
e . .  

2'2: 

- 0 .  

0 4  I !  
N F  
O C  

* 
N *  

Q *  

P I !  

e a  

* 
NN 

0 * 
6 
0 ro 

N .  
' d l  

' I  
-NN 
0 0 0  
( I 1  
*IC 
O N M  
- O m  

0 . .  
d c c  

I 1  
a m m  
0 0 0  
+ I 1  
O I *  
2%: ... 
- m *  

I 1  
Ndd 
0 0 0  
+ I 4  
r m m  
O d d  

O m +  ... 
o r -  

I 1  
0 0  
0 0  + +  * o  
I O  
7 4  
r. 

H0-0 
0 0 0  

e m 0  
9 0 0  

NN 

dr.0 
0 0 0  
t I *  e o 0  
0 0 0  **a 
n m  

L & g  
. . e  

0 . .  

0 0 0  
0 0 0  + * *  
* e 0  
N N O  

B . .  
m m o  
d& 

0 0 0  
0 0 0  + + *  
0 - 0  
C C O  

3?9  

P 9 P  

dd 

I I  
NUN 

-ern 
a w -  
Q Q e  

0 . .  
*I- 
l l  

N N m  
0 0 0  
1 1 1  
L.dN 
O F Q  
I*& 

0 . .  
*mr. 

I 
N 
0 

6 
N 

9. 
IC. 
i .  

I,? G O O  

I l l  
P - c  
e N l n  
ONDQ 

4. * . 
T f t  
m m m  
0 0 0  
+ I #  o m m  
N m c  
O C O  
* e m  
-tun 

N - - d  
0 0 0  
+ I  I 
O W D Q  
0 0 0  
O H -  

. . e  
mr.-  

1 1  
'0 0 
0 0  + *  
0 0  
m o  

j 1 9  

7' 
- - 0  
0 0 0  
f I +  

* * O  

NN 

H d O  
0 0 0  
I t +  
0 0 0  
9 - 0  
r.r.0 

orno 
m m o  

0 . .  

0 . .  

I- 
0 0 0  
0 0 0  + * *  
P N O  * m 0  
-PI0 ... 
r- 
888 + + +  

5- 0 0 

? a *  

m m o  
m m o  

I 1  I 
NNN 
0 0 0  

*e.) m m r n  
0 . .  
ne4 
I 1  
NNO 
0 0 0  
I f 1  n e e  
m m m  
*I- 

*I-. 
I 

IN 

d d  

L A &  

... 
N 
0 + 
0 
F 
0 . 
4 

3 

! i  

I 
N 

'0 
0 
'9 

2 

r 
. 

1 

s > 
b > 
3 > 
e 

> 
b > 
a 

% 

Y 

! 
r . 
r) 
3 

n . ! 
I 

I 

'W 
0 .* 
'0 e 
m 

i' 
i 

I' 

A-36 
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

**r (L l&. ,I %-"W 

Ul 
s ') 

I_ 0 

f 
C 
m 
0 

N 
8 

1 1  I 
l e  d'd 

P ? ?  

m 4 ' 9 ' 4  
0 0 0  

Cy N'N 
0 0 0  .+ f 8 
O C C  
m m o  

NNN NNN. 
0 0 0  ' 0 0 0  
+ 4 l  + l I  
m n 0  m * N  e m n  O W N  s o 0  , 5 0 0  ....... 

0 0 0  0 0 0  
l l *  f l *  
9 9 0  0 0 0  m m o  m I o o  

N N m  
? ? ?  
i 6 1  
e m 0  *e- 
m - 6  

I 
... 

rl NN*  
0 0 0  
( I f  
In-- 
N N I  

. e .  

m o w  
0 0 0  

N k  I I Q m m  
c-C 
9 9 0  

A 4; 

i f  i 

j 
I f  

A-37 
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

... 
9mnm 

Q 8  
n o  
0 0  
m o  

- 
0 .  
du 

-do 
0 0 0  

0 0 0  
0 0 0  

A&; ... 
m m  

-do 
0 0 0  

S O 0  

N N .  

(LA& 
, 2 7 3  

, d I 0  
' 0 0 0  

I I +  , 0 0 0  
I m n a  
1 0 0 0  

- - 0  
0 0 0  
l k +  
N F O  
0 0 0  
N d O  

0 . 0  

I- 
'N N m 
000  
I l l  

'N Q N 
.(n N N ,m m c, 
8- d c 
' I  
--e 
0 0 0  

m - m  .n m r- .... ,* YI m 
I 

. . a  

I 

& & A  

C Y N N  
0 0 0  0 0 0  
+ I 1  * I *  
o e m  of - *  

0 0 0  0 0 0  
1 I +  
0 0 0  -000  
N N O  N N O  

w e 0  i A g  . . . . . .  
i" 90  

A-38 

CI I 
0 + 
m 
0 
'0 

;c; 

I 

... 
o m 0  
VINO 

PO2 
r r 9  

oo(1 

4- 

4-0 

4fs m m o  ... 
- 0  

460 
0 0 0  

O m 0  
N N O  

0 . .  
109 

NNCI 
0 0 0  

N I O  

N mi- 

- -*  
0 0 0  

0 Q . Y  ... 
' a  . . 
NN* 

I 

0 

0 

Ab; 

AAL. 
6.35: 

a 

& A &  

i 

2 
; 

Id ! 
I ,  

I 
I 

*I 
!I 

m :4 

O b  PR 

d 
0 * ;  
9 '  
r- e . 
I 

1 .  

0 0  * +  
e 0  
N 

9,8 
. e  

SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORhlATION SYSTEMS DIVISION 

* -  

i 

- d o  0 0 2  
L A O  

1 

9 9 0  
0 - 0  

-4  

-9-0 
0 0 0  
I I +  
N N O  
N N O  
0 0 0  

9 Q  

0 . .  

.,. 
I --e 

0 0 0  

n w o  
1 -0  
..I. 

7 
N W C I  

0000 
0 )  I I 
+-*I 
0 9 9 0  
W+NNFl 
0 0 s .  - . w y n  

I !  
'd d'd 
0 0 0  
1 1 1  
0 - 0  
O Q h  

-I* 

er.e 
. e .  

j 1 . 1  
m m m  

N o m  
0 0 0  
+ I  # 

- 0 0  

- 9 9  

NNN 
0 0 0  
+ I  I 
n-0 
d Q O  

w e *  

0 0  

? ? S  

3 4 4  

7 z  
0 3  

n o  
m - 0  

d 

N N O  
0 0 0  

- U t 0  
LA; 
$ $ 9  -- 
I t I  

0 0 0  
I I +  
O I O  
O Q O  
0 0 0  
0 . .  

.I I 
dr .0  
0 0 0  

FCO 
r r - 0  

9 9  

- 4 0  

n m o  

0 -, 

Ab; 
. . e  

:E 
e - 0  
- - 0  

e . .  
90  

N N I  
0 0 0  
I l l  c e I  
009 
one 

0 . .  
m m C  

dl.I  NNH 
0 0 0  000 

N ( Y Q D ~ Q ( l r 9  cn*m I I r n  

N I  I I can *A?,& 

I 
c 
0 
t Q 
0 
0 . m 

!!- 0 0 0  I!.. 0 0 0  

I 1  I I 
* O N  

0 0 0  O N N  - o m  , - m a  ... I . . .  ;"x 1-77 

N r Y ' 0  iN N ' O  
0 0 0  ' 0 0 0  
I I *  l I +  
9 0 0  O W 0  
* I o  e e o  
m - 0  0 0 0  ... 0 . .  
99 

A-39 

d. 
OC 

QI 
* U  

SJ . 
rue 

! 

:- 
0 + 
.O 
j9 

13 
9 
N . 
I 

SID 62-1247 



- - 0  
0 0 0  

I I *  
- D O  

D 6 0  

NN 

- - 0  
0 0 0  

e e o  ... 
m m o  
N(Y0 

N (Y' 
0 . .  

1 
- - 0  
0 0 0  
I I *  
9 9 0  
H l n O  
* * O  ... 

1 

I r - 0  
I 0 0 0  

I I t  
I -No  
I m o o  

I - 40  
I 0 0 0  

I I n m a  
I e 1 0  
*a 

I A & ;  
I ... 
1 - - 0  

I PS)? 
I 0 6 4 0  
1 0 0 0  
I N N O  
D 0 . 0  

90 

0 
'0 + 
#* 

2 
rd r 

A-40 

SID 62-1247 

! 

I 

I 

I 

! 

i 

I 

I 

I 

I 

I 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DIVISION 

0 0 0  
I l l  
- 0 -  
act- 
m m m  
N C C  

e . .  

0 0 0  

*NN m m m  
&&A 

O O Q  
I+ I NCd 
N C C  

0 0 0  
+ I  I 
IIlr 9 m 
D O 0  
* m m  

I .  a m 
9 0 9  

'g *g 

0 0 0  

,9 m 0 
C C O  
'. .. 
d - 0  
0 0 0  
' I  I + 
O C O  
r .00  

a N  N 0 

- 4 0  
0 0 0  

0 0 0  
0 0 0  
I .  . 
ou 

A & &  

i 
0 0 0 0  
2 , ? P  P 
i ' 0  & 0 e o * o  

9 9 
N !  

ooo oao 
m m o  o o o  
I l ' *  
Q e O  A & &  
POLO 0 0 0  

IYN. N N  
0 . .  e . .  

: , i .  ' I  
- 4 0  
0 0 0  

N N O  

0 . .  

A & &  
m a 0  
-1 

0 3 0  0 0 0  
I I +  

9 9 0  Innuno 
N N O  N N O  
a * .  . * .  
e o 0  A & &  

NN 
. e .  

,NN I.;.; 
1 

-9-0 
0 0 0  
I I +  
N N O  
* e o  
Q -  

Cr-0 

. e .  

I 

0 0 0  , 0 0 0  
I t *  I * +  
C O O  #de0 
O w 0  ' 6 0 0  i 

D, 

D 
0 + 
B 
D 

? 

m 
0 
I 
N 
Q 

N 
8 .  
* 
? 

0 e 
0 

N 
* 

r.- 
O C  

m t  I 
C Y  
*.I 
o c  
9.1 
. 

c 
Nd 

O + 
0 
9 * e. @m 

? 
N 
(e 
0 * m 

L 
.O ' +  
' 0  r 

A-41 
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DIVISION 

1 
dd.4 
0 0 0  
1 1 1  ccc 
n P P  r n - 4  
e m .  

N-- 

mc-. ' I ,  
0 0 0  
+ I l  
VINN 
NNN o a m  
- * *  
N N'm 
0 0 0  
+ I  I 
e** 
(DNN 

9 H'rn 

. . a  

' I '  

5:: 

0 lo 

9 19 

.LA; 
0;%3 

0 0  + +  
P . 0  m o  

,N 

N N O  
0 0 0  

b * O  

0 0  

I 

I 

NNQ 
0 0 0  
l l +  
S V I O  
0 0 0  

0 0  

r.r.0 
0 0 0  
I I +  
M O O  n n o  
9 Q 0  

m U! 

-.-0 

f Y 9  
I .  

. e .  

I 

00':  

A 4 0  

nl 

+ - & A  

m t - 0  
0 0 0  ... 

? 
N N m  

0 0'0 0 
0 1  
9 I I N  a*** 
0 0 . .  
. r r N  - I '  

I 1  
0 0 0  

LA& 
m o o  
m u m  
NCr- 

I I  
m r . 4  
0 0 0  
* f  I m m m  
Y n m  
n m m  

. e @  -**  
I I  

NNN 
0 0 0  
+ I 1  -(De 
Q D I - 4  e-- ... 
9 m c n  

0 0  
0 

P O  n o  

N 

N N O  
0 0 0  
I I +  
an90 
Q F - 0  
-4-0 
. . e  

R- IC- 

N N O  
0 0 0  
I I +  *\no 
N N O  

9 9  

- - 0  
0 0 3  
I I +  m - 0  m n 0  

O Q  

- - - IO 
0 0 0  
I I +  
D P O  
- - 0  
D P O  

0 . .  

4.4- 

... 

+ B  

3 3  

w a o  
e . .  

92 9 

m e  

N N m  
0 0 0  
1 1 1  
- - 0  
e*?- 
o m 0  ... 
r . l r .  

I 
.-re 
O E D  
I O  
I * O  
N N I  

eo-- 
m m m  ... 
& 
0 + 
N 

l e  

s . 
e 
0 + 
9 
P 
0 
e * 

le 
0 + 
0 
t * 

e 
m 

I 
i 

I 

I 

I 

i 

1 
j 

I 

I 
1 

t 
I 

i 

, 
I 
I 

I 

I 
1 

I 
i 
i 
I 
1 
i 
1 
i 

i 
1 
i 
! 

I 

A-42 
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

<* I ..e L a *. 
,I I 

. .! . 
r. e:* 
I ' 1 '  

NNN INNN 
0 0 0  io00 

t + t  I 
IN 9 9 - m a  . O C C  

r o o  

1 

I:: 8 + +  d o  * o  
2 9  
i- 1 
- a 0  
0 0 0  
I I +  
4 * 0  
C t - 0  
N N O  

NN 
... 

I '  

0010 0 0 0  
I I +  ' I  I +  
O Q O  m H . 0  * e o  M H O  
e e o  oao 

i 
-40  
0 0 0  
t I +  
Q P O  
9 0 0  
Q Q O  
0 . .  

O D 0  

?$? 

- -0  
0 0 0  
I l +  
OCFO 
4 9 0  
n m 0  ... 

ss 
i~ 

L 
% . 
Y 
I 

m '  
g j  
0 '  
+, 
N 

A-43 
SID 6 2- 1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

. . *  -** 
a l l  

NNN 7 0 0  
nSIL 
e m m  
Dee 

N *.In 
... 

I 

0 0  
0 0  + +  * o  
e o  m o  

l e  
N N'O 
0 0 0  
I # +  
H N O  
Q N O  
COD0 

. e .  
9 0, 

N N O  

98'7 a d o  
0.80 
* * O  
e . .  - -1 
d d.0 
0 0 0  
I I *  
Ne0  
e 0 0  
m Y I 0  

-1 

I 
- - 0  
0 0 0  
I I +  
m Q 0  
4 0 0  
0 - 0  

e . .  

e . .  

N N m  
0 0 0 0  
0 1  t I * * d o  r 0 - m  a**- 
0 s . .  
*--e 

I 1  

NNN 
0 0 0  
* l l  
m N N  m a m  e o o  
C y n m  

. . e  

I .  

0 0 0  

N N  
n m o  

! . e .  

c A -44 
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORhlATION SYSTEMS DIVISION 

1 1  
i ;  

0 0 0  
I l l  

n m a  

1 1 .  

2:: 
0 . .  

N F C  

n d d  
0 0 0  + * f  I 
- C 9  -e* 
2 5 5  

'37': 

- * *  
I 1  

NNN 

(Lao 
O N N  
* m m  
4 0 9  

0 0  
0 0  + +  ( L o  n o  

N 

- N O  
0 0 0  

0 . .  

" 3  

M 
".7 
0 0  

Nt.40 
0 0 0  
I ! +  

*I-0 

0 0  

--.0 
0 0 0  

0 0 0  
y \ W O  

Q O  

d-0 
0 0 0  
) I *  
- 0 0  

m o o  

7?? 

& A ;  
. e .  

m m o  
5 5 3  

, 

o m m  
0 0 0  
I l l  
0 f - m  
0 0 *  
0 - 4 P  
C l c N  

8 
--* 
0 0 0  
I l l  

- 4 d m  

. . e  

r r m o  
r m o  

0 . .  

QQt.4 

r. 
0' *: 
0 n' 
0 

4 1 

N N 0' 
0 0 0  

* N O  

. . *  
ALS 

** I 

t n m o  

N N O  
0 0 0  
I I +  
e m 0  
c y 0 0  

".% 
me I 

-- i 
t*: i 

- - 0  
0 0 0  
I I +. 
N - 0  
N N O  
9 9 0  

0 . .  

- - 0  
0 0 0  

C C O  
- 0 0  

L & S  

m m m  
0 0 0% 
f I 4 .  
rr-c 
9.v-  
9 9 0  
. e *  

m z 

! 

0 
e 
e 

n 

I 

' I  
-.(r...l 
0 0 0  

m o m  
s e e  

N C C  
I t  

m - 4  
0 0 0  
+ I  I 
* - 0  

m-9  9 
. e .  - * *  

I I  
NNN 
0 0 0  
+ i  I 
ce.0 
0 0 0  
*NN 

999  

d d d  

.e. 

8 8  
: 2  
-9 3 
7 8 

&AS 

e o  

- N O  
0 0 0  

C O O  
F C O  

0 . .  
c lr .  

NIYO 
0 0 0  
I I +  
- 9 0  
N O 0  m m o  
0 . .  
L.d 

-do 
0 0 0  
I t +  e w o  
m m o  n r o  
a m  

- - 0  
0 0 0  
I I +  
* N O  
m m o  
C C O  

0 . .  

... n n  

m o m  
0 0 0  
I l l  
9 Q 0  
w o e  
* e m  

a 
e . .  

9 9 N  

--* 
0 0 0  

ALA 
m - c  

e . .  
m o m  
Q 9 -, 

0 + 
0 
d 

- 4  

m 

$1 il 

0 0 0  0 0 0  

0 0 0  Inn0 
0 9 0  m n o  
A&.; &AS 

N N N  
0 0 0  
+ I  I nco eo0 

4 9 9  

+ m a  *.. 
Q I F ,  
f t  4 ' '  

A -45 
SID 62-1247 



/ 

N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE arid INFORhlATION S Y S T E M S  DIVISION 

I 
4r.d 
0 0 0  
I l l  
ClNN 
m * 1  
m n m  
Ne- 

n-- 
0 0 0  

... 
I '  I 

& & A  

! I" 

N ~ Q  
m e *  
e' e . 
-e* 

NNN 
0 0 0  
+ I I  
m 3 0  
0CIN 
e m -  
9 9 9  

0 0  
0 0  + +  
0 0  * o  

N. - 

. * .  
i I  

3 9  

- - 0  
0 0 0  
1 I +  
m 3 0  
Q C O  
0 9 0  ... 
dd 

8 8 '  

0 0 0  0 0 0  
I I +  l I +  

*NO ' - 4 0  

w w  

228 ::g ... . . e  

-..-e 
0 0 0  

* ALA .A 
N N N  

N N N  
0 0 0  
+ I  I 
m N -  
o9.a 
1 N N  

9 9 0  
e . .  

0 0  
0 0  + +  
0 0  e o  
? ?  
-, ~ 

m - o  
0 0 0  
I I +  
3.10 
0 0 0  
r.-0 

NN 
I 1  
*= -0  
0 0 0  
1 I +  
0 9 0  
e-0 
C - 0  

I '  

-do 
0 0 0  
I I . *  -.eo 
0 - 0  

W Q  

... 

. . a  
- 4  

9 9 9  

d 
0 + 
a n 

9 
9 

-41 
0 0 0  
I l l  

3 1 m  
0 0 0  
4 1 2  ... 

A -46 
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and I N F O R M A T I O N  S Y S T E M S  D I V I S I O N  

-. 
0 

N 
9 

* 0 

1 

dcld I '  

m d -  I '  ' 

oio 0 

- 0 0  
- m N  

-I,- C 

A & &  
. e .  

0 0 0  
+ I  I 
OQfU 
0 9 C  
m 9 9  
4* * 
N N N  
0 0 0  

W N N  
0 - 4  

- 9 9  

0 0  

Q O  

... 
1 '  ' 

&&!I#& ... 
I 
2: 

? ?  N N O  

0 0 0  
I I *  
Q C O  
O N 0  *No 
0.0 
t l  1 

e.. 

N'N 0 
0 0 0  
I I *  
- N O  
- V I 0  
Q C O  

* C  

- - 0  
0 0 0  
f I +  
Q N O  
0 0 0  
m * 0  

* . .  
'I 8 

... 
7 
- - 0  
0 0 0  
I I *  

N 9 0  
0 0 0  
* * O  
e.. n. r 

I 

r. 
0 * 
OI cn 

r Q  
0 

*, 
i 
I 

m m  
0 0  
1 1  
90  
0 9  
9- 

9 9  
.. 
d L  
0 0  
I I  
* 0  
Q Q  
0 0  

9 9  
.. 

r )  

0 

0 * 
0 
e 

*i 

-L . l -  
0 0 0  
I l l  
0 0 -  
NCUN 
- m m  
d C C  

f l  
m- -  
0 0 0  
* I t  
OI 0 m' 
0 C Q  
N * *  
m e .  
-*e 

I I  

N N N  
0 0 0  
* l l  
9 9 *  m e *  
P I *  

N 9 9  

0 0  

0 0  

m o  
* e  

. . *  

. * .  
'37 
m o  

4 

h l N O  
0 0 0  
I I *  
e m 0  
C * O  

e .  
0 6  

N N O  
0 0 0  
I I *  
JCIO 
0 9 0  
F C O  

C C  

.--0 
0 0 0  
I I *  
0 4 3  
0 0 0  
* I O  

* . e  
m m  

- - 0  
0 0 0  
I I *  
9 0 0  

q-a  

... 

m u o  
6.59 
n m  

n m m  
0 0 0  
( I f  
Q I N  
r n N 9  
9-I 
9.0 m 

d-* 
0 0 0  
) I 1  
N C . t  

--a 
e e e  
9 9 9  

... 
d - 6  

r. 

'3 

*! 3 

N 
9 
0 

: 

I 
d L.l d< 
0 0 0  
I l l  
m m N  
N d d  
d n m  
e . .  
d C c-, 

I 1  
I m - ' 4  

0 0 0  
* I  I 
DDmc 
0r-I-  
r y m m  

* e .  * * *  
N W N  
0 0 0  
* I  I 
0 Q 9  m m m  
e m c ,  ... 
N 9 9  

I 
0 0  
0 0  * *  d o  
m o  
m o  

. J ,  

I, 

- j  
N N O  
0 0 0  
1 4 *  
- 0 0  
0 9 0  

rn.8 

N N O  
0 0 0  
1 I *  

L h U - 0  
. -CO 
* * O  

".s9 

0 . .  

** I 
H - 0  
0 0 0  
I I *  

Y , U - 0  
W l P O  

- e o  

oa 
... 

I 
.-do 
0 0 0  
l f *  
* Q O  
* a 3  
m m o  

e . .  

/ 
m m m  
0 0 0  
I l l  
J Q 0  
m 0 m  

0 9 0  

--* 
0 0 0  
I l l  

r n - 9  
N N C  

0 . -  
9 9 9  

5 5 :  
i 

*elm 

11 

1 

I 
N N O  
0 0 0  
I I *  

C N O  
N W O  
- 0 0  

* *  
1 1  I 

e . .  

d d d  
0 0 0  
I O  
N-6 
- 0 0  
H N N  

. . e  
d C r -  

' I  

*dd 
0 0 0  
+ l I  
--VI 
0 9 9  

* e  -e* 
I I  

N N N  
0 0 0  
+ I  I 
w * w  
ODNN 
0rL.l 

0 . .  
N O 9  

0 0  
0 0  * +  s o  
N O  

2 9 9  

? ?  - 
N N O  
0 0 0  
I I *  
3 Y , O  

- 9 0  
* e *  
9 9  
I 1  

N N O  
0 0 0  
I I *  
w m o  
D N O  
9 9 0  

e * e  
m m  
I f  
- - 0  
0 0 0  
I I *  
D r y 0  
C Q O  
* e 0  

curno 

... 
w a  

m . - 0  
0 0 0  
I 8 +' o m 0  
6 0 0  
V I m 0  

e . .  
yIm 

m m N  
0 0 0  
I I I  

I A - Q  
N O 9  
C Q O  

. e .  nn- 

r. 
0 * 
9 

n 

m 

3 

i 
I 

w 
0 * * 
9 
N 

e 
n 

0 0 0  
+ f  I 
C d 9  
0 0 0  
N C C  

N'N o 
0 0 0  

N - 0  
* N O  

Art;  
0 . .  

- 0  
I I  

1 
d d L 8  

o o o r  
I l l  
N* * 
N--. 
@ m m  
d C C  
... 

' I  
rm .II 4 
0 0 0  
* I  I O d m  
0 CU N1 
N C C  

0 0  
0 0  + +  * o  
N O  

7 %  
H I  

- - 0  
0 0 0  
I I *  
PDNO 

A-47 
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORhlATION SYSTEMS DIVISION 

NNN 
O C O  

e** 
3 N N  
N O 9  

& & L  ... 
! ! q  

0' 0 

3 : 
7, 9 
. Y o  
N O  

d' 

: I  
--.0 
0 0 0  
l l +  
N N O  
r.00 
C f - 0  

. a .  
H d  . I I I ,  

1 1  
I i  

d-4  
0 0 0  
I l l  

N s m  
- m m  * . .  
-e- 

I 1  

m- r .  
0 0 0  
+ I ;  
O m *  
D I N  
N e -  
-e* 

I 1  

NNN 
0 0 0  
+ I  I 
h 1 9 m  
( D W N  
O N N  

0 . .  
N 9 9  

0 0  

O D 0  
N O  

&! I 

- - 0  
0 0 0  
I I +  
m - 0  
* * O  
N - 0  
rum 
I 1  
4 -0  
0 0 0  
I I +  
o w 0  
C C O  

I t  I 

- - 0  
0 0 0  
I I +  e o 0  

m - o  

... 

2 :  

? 9  
I 1  

... 
m - 0  

. e .  
r." 

-eo e o 0  
. e .  

a 
! 

dr .0  
0 3 0  

I I +  

b D 0  

* *  
m e 0  

'".Yo, 
m m N  
0 0 0  
I l l  
O J l h  
- I N  

N N d  
. .  
I I  

0 0 0  
I l l  e m *  
0 r.'d * * -  

r . -m 

NNN NNN 
0 0 0  0 0 0  
+ # I  + I I  
N W I L I  Slhhrv 
m m m  m o o  
O N N  3 m m  . . . . . .  

..Lid 0 -.e 01 
0 3 0  0 0 0  
l l +  l I +  . too  0-0 '  

m . t o  o a o  
3.00 ooo4  

O O Q  os00 
I I + 1 . )  + 
I - ~ O  m e o  
0 0 0  *.Yo 
YI 9 0 N'NO . . . . . .  

7" 1 
c c  

r. 
0 + 
N 
9 
0 

9 
. 

0008 
I I I !  
N 9 H  

N N N  
0 0 0  

&A: 
c m c ,  
0 0 0  

(Yo9 
... 
0 0' 
0 0  + *  * 0, 
N O  

N N O  
0 0 0  
t I + .  
* - 0  
- 9 0  

cc I 
t l  ! 

S??. 

- - 0  
0 0 0  

m o o  
* * O  .... 
P O  

&AS 

i 
- 4 0  
0 0 0  
I I +  
4'0 
m e - 0  
m m 0' ... 
r'" 1 

i 

A-48 
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DIVISION 

TUNNEL C STRAIGHT STING DATA 

A- 49 
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

I 
N d' d 

0 0 0  
I l l  
0.0.0. 
*I* n o 0  
D'C c 

I :  I 

.. b . 
I 

N-r" 
0 0 0  
I l l  

NYCC 

occ 
1 1  

nNN 
000 
* I 1  
* O W  
- 4 9  

* m a  

439 

m c c  
& m a  

e o .  

I 
N O 0  
000 
I + +  nee 
m n n  
94- 

0.4- 

n o m  
0 0 0  
+ I l  
N*d m-- 
Q-- 

. . *  
1; I 

0 . .  

N-- 
0 0 0  
I O  -.Inn 
0 0 0 .  *-- 
0.c- 

' I I  

... 
n d d  
0 0 0  
* I  I 
e 9 9  m a m  
a m m  
r n a  

NNN 
0 0 0  
* I  1 
N0.0 
09-  
0-4 

. e .  
D N N  

0 . .  

n r -  
0 0 0  
* I  I 

n o 0  
O N N  

e . .  
r N N  

*e* 

ndd 
0 0 0  

:&A 
m o o  m c c  ... --- 

I 

NNN 
000 
* I  I 

N O 0  

o n n  

N ~ P  

393 
I 

m N N  
0 0 0  
+ I 1  
*a* 
4-99 a n n  
L a o  
... 

n-8- 
0 0 0  
+ I  I 
C l - -  
COO0 ... * m a  

, - m a  
! 
NNN 
0 0 0  
* L A  8-Cl 
O N N  

. . e  

0 
0 
c * 
n . 
d 

I 
0 

0 
9 
II 
i '  

0 
0 

c 
e 
n . " 

0 

0 
0 

? 

0. 

0 
0 

e 
n 

1 .  

m 

!" 

0 

0 
0 

P 
,? 

0 

6 
? 
A 
L 

!O 

i? 
I 

!O .+ 
0 

2 0  

I 

8 + 
0 

'O . " 
n 

0 

0 
0 

? 
9 

8 + 
f 

I 
' 0  
0 

N 

.? 

0 
0 

0 '  
0 
9 

0 

N e 
n 

P 
I 
0 
0 

0 .o 
,? 

8 
* 0 

0 

0 
0 

'z 

c1 

IO 

P m 
a 

0 0  

e o  e o  
t P  
7 3  
" i  

0 
0 

O * 
8 
0 
0 

d d 
I 

d r . 0  . - L O  
0 0 0  0 0 0  
l I *  l I +  *no m * o  m m o  * n o  
nCl0 0 0 0  

NN NN 
I I  . I 1  

. . . . . .  
e-40 
0 0 0  
I I *  
C l h O  
N U 0  

30.3 
- 4  
1 1  
N N O  
0 0 0  
I I *  

W C l O  

F C O  

9 9  
' 4  I 
- - 0  
0 0 0  
I ( *  

N W 3  
0 0  

99  

m m o  
e . .  

998 ... 

N N O  
000  
I I *  
-40  
0.+0 

**  
U N O  
0 0 0  
I I *  
* * O  
N N O  
N N O  ... 

,e m o 

, . . e  

I @  

no 
i l  I 

NCYO 
000 
l l +  
N-0 
60.0 
n a o  
99  
... 

- - 0  
0 3 0  
I I *  
- - 0  
- - 0  
0 0 0  

I I 4  

... 
4- 

- - 0  
0 0 0  

&.A$ 
t 33 

LLS 
3?? 

'I 

m o o  

r.d 
I I, 
- - 0  
0 0 0  

4-0 

dU 

- - 0  
0 0 0  
I I *  
* e 0  
C F O  

9 9  
I 

m o o  

4-0 

A i &  
m m o  
4 3? 

I 

... 
0 0 0  

9.0 

N N O  
0 0 0  
I I *  
- -0  **o 
4 $2 
* 7 
--* 
0 0 0  
l l t  
0 0 -  
0 0 -  
0 6 -  

I l l  

... --.- 
I 

HI 

0 0 0  0 0 0  0 0 0  
I + *  I I +  m m o  A b $  orno aao m a 0  W N O  
0.0.0 - - 0  c - 0  

NN NN 
I I ; I  I 1 1 ;  

. . . . . . . . .  
N N O  
000 
I I *  
N-0 

4-0 
aao 

1;; 

c-0 - - 0  - 4 0  
0 0 0  0 0 0  0 0 0  
o *  l I *  l I *  
m e 0  NCUO N N O  
an0 -.-0 4 d O  
N N O  ' N N O  00.0 

d r .  r r - 0  

I t +  I I +  
0 0 0  9 0 0  
C l m o  9 9 0  
9 9 0  0 - 0  

0 0 8  ooo 

. . . . . .  
d r  dd 

I 1  : I t  

r - 0  - r o  
0 0 0  0 0 0  
AI&; LA& 
7 9 9  40.9 

! 

- N O  

- 9  9 9  

- 4 0  --so 
0 0 0  000  
I l +  I l *  
O N 0  m e 0  
- 4 0  300 

9 9  9 9  
5 5 9  170, 

N N O  
0 0 0  
I t +  
- 0 0  
0 0 0  
nln0 

y 1 9  
0 . .  

I 0 

. . -  . . . . . . . . .  
NN ,NN .1- 

- 4 0  LI-0 4 d O .  
0 0 0  0 0 0  0 0 0  

I I , I  1 I lI 
- 4 0  
0 0 0  
I I *  

m - 0  ... 
9 9  

I 

zzg  
r r .0  
0 0 0  
I I +  

N W O  
*e0  
. J .  

0 - 0  

- 4 0  
0 0 0  
l l +  
9 9 0  n n o  
Ip*O ... 

- 4 0  
0 0 3  

N - 0  

9 9  
! 

N N O  d o 0 0  
0 1  I +  * m a 0  e a m o  
r o o 0  
O . . .  

- 1  

AL; 
".?? 

* *  

4-0  - c o  d-0 
0 0 0  0 0 0  0 0 0  
l l *  l I +  I t *  

9 9 0  *.Po 9 9 0  
r m o  * e o  ~ m o  
N N O  b . 0 . 0  N N O  

N N O  
0 0 0  
I I *  
6-00 
C Q O  
d-0 

* e  

d d n  
0 0 0  
I l l  
iCIClF 
N N m  ... --.- 
I l l  
0 

... 
m m o  

Y 
e 
e 0 

' N N O  
' 0 0 0  
, I  I n n o  
' 0 0 0  
0 0 0  ... 

N d O  
YCT? 

N W O  
000  
l I +  +a ee8 
0 0 0  

,"1 
. . *  

N N O  N N O  
000  0 0 0  
I I +  I l +  

* e o  * e o  ~ m o  m a 0  

' N N ~  
000  
I l l  
a** 
O O N  
o o n  .... 
9 9 9  
[ I  I I 

lo 
I ?  
N 

!3 

nnln 
S X A  

I '  

0 0 0  

C C O  
n m -  ... n m n  

r. 
0 

0. * 
N 

I 

. 
I 

, 

0 
0 + * 
9 

'N 

a . 
N 
0 
I n 
9 '* . 
- 1  

9 
0 

N 
I 

3 1: 

ii 1 

A-50 
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

\ 
I 

N-44 
000 
I l l  
u-r. 
0 0 0  c m m  
bee  

l l  

... 
I 

C l l d  
0 0 0  
+ I  I 
0 - 0  
N*" (Dmm ... 
d d r .  

' 6  1 
NNN 
0 0 0  
+ I  I f u m e  n m m  
O W N  

6 n,n 0 . .  

8 Ix 
: &  
? ?  - !  
n o  

I 
O d O  
0 0 0  
I t *  
* * O  
Q Q O  

49.0. 
d 

I 
d-0 
0 0 0  
I I +  
0 0 0  

--a * n o  .. . . 
-7 
-8-0 
0 0 0  

0 0 0  
F F O  

Q 0, 

- 4 0  
0 0 0  
1 1 +  
- - 0  

A232 
0 . .  

* e o  
m m o  
$ 3  ' 

I 
( Y N O  

- 0 0 0  
0 1  I +  
* - N O  
eN-0 
d Q Q O  o... 
.(YN 
" I  

I 
d 

0 
0 

* 
0 c 

& *  
c 

' " a m  ,o 0.0 
+ I  8 
* O N  
N-0  
QNN '. 0 . 'I tm n 

4-0 
0 0 0  
I I +  

( Y N O  
F C O  
0 0 0  

Q Q  
... 
0 0 0  
I I +  
* Q O  
N N O  
m U I 0  
0 . .  

$9 Q, 

N N O  
0 0 0  
Q I +  
0 0 0  
F C O  
N N O  
nlN 

. e .  

0 0 0  
I I +  

0 0 0  
a o o  
m m o  

i n  *, 
... 

9 .  

NU0 

7 $7 

0 0 0  
I I +  
Q F O  
( Y N O  

A-51 

- - 0  
0 0 0  
I I +  

t U V I y 0  
* * O  

9" 

a n m o  
. . e  

'WMO 
'0 0 0  
I I *  
*DO e m 0  ,no.o 
* *I 
I !  

I . . ) .  

SID 62-1247 



/ 

I .  
i .  
l 

' I  
--I 

797 -om 
W N N  
O N N  .... 
1-77 

-4 -  
0 0 0  
I l l  e 9 9  

- m a  
*NN 

e . .  
L C C  

I* I 
ad- 
0 0 0  
* l l  
e 9 9  
$33 ... 
dNN 

t 
CINN 
0 0 0  
* I  I - o m  oao 

-NU 
??? 

8 8  
9 0  
f - 0  
4 3  
" I  
- - 0  
0 0 0  
1 1 -  
*C)O -do 
N y h )  
I 1  

-do 
0 0 0  
I I *  
- - 0  
4 * 0  

4 4  
I I  

- - 0  o o o  
I I +  
-r.0 
0 0 0  

m o o  
0 . .  

t 3 3  

o a o  ... " 4  
- - 0  
0 0 0  
I I +  m o o  
-=-0 

9 9  

NIVO 
0 0 0  
l l *  

Y I N O  
o m 0  

"g 

m m o  ... 

3 3 4  

L"L 

0 0 0  
I l l  

O m -  
N C C  
O W N  

0 . .  
d C C  

I I  

 NU ~ N N  

IY-c cume 
0 0 0  0 0 -  a m *  oeo . . . . . .  
r N N  d U W  

5?4P OPP 

1 

n w u  m l y u  CIWU ONN n w u  
000  0 0 0  000  0 0 0  0 0 0  

O Q Q  o n n   om^ 0 - m  o m -  
ALA A L A  $ A &  n o +  + ( I  m u m  * l I  

acLm ??.: ??? ??? .??? ... 
C ) W N  
000  

O N N  

r m m  

GI?& 
0.99 

. I  
0 '0  .o 0 .+ O ? *  '8 

N O  
- 0  : ,? 
W i  

-0 0 

- 0  
C O  

f ! ?  
i? ,s 
1" i 

0 jo 

a o  
z f !  
- 0  
9 .o 

m - 0  i o  
0 0 0  
I I +  
0 - 0  

* O O  

Q O  

e 9 0  
0 . .  

9 8  
Z 8  
t s  
N 

0 0  
'C bo 
'4 ,F IN I 

- -0  
' 0 0 0  
# I  .A& 
1328 
j .  .. 
I - -  
; '  

n 'U - . 
! - 1 0 

0 0 0  
I I *  
e m 0  
Q O O  ... 
7 7  
- - 0  
0 0 0  
I I +  
9 9 0  
C I m 0  
9 9 4  
dd 
I I' 

- - 0  
0 0 0  
I I *  
- - 0  
* * O  
Y I m 0  . * .  
*?  
-do 
0 0 0  

n - 0  
*re0 

A & $  

4;. 
N N O  
0 0 0  
I t *  
O h 0  o m 0  n m o  
* ? 
... 

N N O  
0 0 0  

* e 0  
.c*O 

t L 8  
-do 
0 0 0  

A & &  
n w o  
0 0 0  

- 4  
I 1, 
N N O  
0 0 0  
I I. 

9 W O  
ClcIO 

9 9  

- - 0  
0 0 0  
4 I *  
5 Z O .  
* * O  
+ * O  

9 9  

- - 0  
0 0 0  
I I *  
w m o  
9 9 0  
* m a  

C. * 

1 9 0  .. 
1 1, 

... 
1 

0 . .  

"9 

r r o  - 4 0  
0 0 0  0 0 0  

0 0 0  r " 0  
m e 0  000  

NN NN 
I 1  . l I  

AL$ LA$ ...... 
0 0 0  0 0 0  
I I *  

C b O  * N O  
000 w m o  
. . e  . * .  

mF4 N Y N  
I 1  1 1  

9 -0 .  A b $  
. -  ... 
9 9  

- d o  dd-0 

... 337 
I 1  1 1 8  

0 0 0  0 0 0  
) I *  ( I *  m l n o  **o n m o  m a o  
- N O  

NN INN 

-'"a d-0  
0 0 0  0 0 0  
l l +  I I *  
0 - 0  r . 4 0  
O h 0  **o 
9 4 0  n a o  

- d o  6 - 0  
0 0 0  D O 0  
I I +  

m m o  9 4 0  - n o  NNO 

C F  r *  

L d O  -.do 
0 0 0  .ooo 

O b 0  0 0 0  
- 0 0  

9 9  3 9 9  

no0  & A $  

I 

A A $  ... ?2? 

...... 
- L O  
0 0 0  
I I +  
N C O  
0 f i O  
m - 0  
0 9  
... 

I t  
,o 0 0 

n m o  

- 4 0  

1 I *  
C W O  
C C O  

I . .  * 
1" 9 

I 
- -0  
0 0 0  
I I *  
- 9 0  
6 - 0  
& * O  
9 O  
. e .  

dd0 ddg 
0 0 0  0 0 0  
l l *  l I *  
- 9 0  - N O  
0-60 m n o  
733 2 2 3  
0 4  ].a9 

N N O  
- 0 0 0  
0 1  I *  +-(no m o e o  
- . INNO o... .* 9 - .  

N N O  N N O  
0 0 0  0 0 0  
l 1 *  o +  
CI-0 O N 0  
YImO N N O  

e-0 N ~ O  

N N O  N N O  
000 000 
* I *  l l *  
0 0 0  * e o  
0 0 0  0 0 0  
w m o  " C O  . . . . . .  * *  ,** 
-c.* --e 
0 0 0  0 0 0  
1 1 1  1 1 4  *e* eo* 
9 9 0  m w o  o o n  e** 

. . '. 
m c l  

L. 

0 
1 In 

W 

4 

P 

m 
I - 
N 
N n 

t 

. -. 

- - e *  
0 0 0  

- 1  1 I 
5 W N  
--do 
NNN ... . . . . . .  

m n n  N Y N ~  
. I  I I '  I 

0 .p  ! 

m 
0 

. W  

A-52 
SID 62-1247 



1 
--..I 
0 0 0  
I l l  *Inn 
ND6. ... 
r . C F  

I I  

a n n  

I 
*)NN 
0 0 0  

0 9 9  
O C L  

.d n m 
0 . .  

0 

0 
3 

? 
a 

N 

0 

0 
0 

f 
3 

t 

i 
.8 
' *  
0 
0 

4 0  

i o  
8 
8 
4 
N 

0 
? 

i *  
s" 

'8 
d a 

---0 
0 0 0  
I I *  

NIvO 
* - 0  

Nno 

. * .  
n r  

. .  
- - 0  ooe 

--e 
0 0 0  
I # *  
* * O  
- -0  

0 . .  

n m o  

-.e 

-.-0 
0 0 0  

0 0 0  
C C O  

9 0. 
I 

0.0 
0 0 0  
I I +  
- L O  
0 - 0  

9Q 

N N O  
- 0 0 0  
0 8  I *  
+ & D O  
0-90 
l C C 0  
0 0 . .  

&A; 
e . .  

$$? 
a !  

e-* 
0 0 0  

- 1  I I 

\ 

J 

A - 5 3  
SID 62-1247 



/ 

N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORhlATION SYSTEMS DIVISION 

I '  

I '  

j j  I I 

0 0 0  
d d d  
0 0 0  
I l l  
d&# 
O N N  
a . .  
dCC 

m o -  

8 1  I 

$LA 

' I  ' 
:&A 

I 
+ 4  e o  
0 . s  

AL& 
m o o  

u? 

G Z 8  

??? 

m - d  
000  

000 
Q N N  

dUN 
... 
a m -  
, 0 0 0  

O Q Q  
m C c  
.-*e 

0 0  
0 

e o  

... 

N t  

.-e0 
0 0 0  

* e 0  ... 
8 I +  

m6-0 m - o  

d r .  
I .  

--do 
0 0 0  
I I +  
U N O  
0 0 0  
C C O  

0 0 .  

*QI 
I 

--.-0 
0 0 0  
8 I +  
N C O  
0 0 0  
d d 0  

99  
. . e  

* I  

r . d l  
0 0 0  

i I t 1  I I I 
ON- r . ~ a  l y n m  
QbN O(YN 

0 . .  0 . .  
-*e -.*e 

m m m  i m N N  m N N  
O?? 'TP? O?? 

. . . . . . . . .  
I - * *  r n , m  

' 0  f o  1u 
C O  
a o  

i? 

0 
0 

m 
c 
? 
N 

0 

0 
0 

P 
3 

10 

? 
i 

0 

c 

N 

m 

0 

0 
0 

? 

? 

0 
0 

a 
C 

*N 
4. 

I 
0 
0 ' +  
0 
0 

1: 
r - 0  
0 0 0  
1 . 1  + 
1 - 0  
C C O  
C C O  
0 . .  "7 
- 4 0  
0 0 0  
I I +  e m 0  
C I - 0  s 20. ,--i 
-do 
0 0 0  
l I +  
* * O  
" - 0  

9 9  

& L O  
0 0 0  
l I +  
9 0 0  
O N 0  
NU0 

9 9  

o e o  
e . .  

I 

0 . .  

N U 0  
0 0 0  

o m 0  
N N O  

4 1  

A&g 
0 . 0  
dd 

W N O  
900  

0 - 0  
0 6 0  

L A &  
m e  
! 
.... 

r A o  

0.33 

0 0 0  

d" 

6 6 0  &do 
0 0 0  0 0 0  
l l +  

N N O  cco 
9 9 0  0 0 0  

m o o  A & &  ... r 
# - -  iNN 
-0-0 -&e 
0 0 0  0 0 0  
1 1 +  # I +  m - 0  Q * O  
6 9 0  eco 
0 0 0  , m m o  ...... 
o9 i"" 
- 4 0  d.40 
0 0 0  0 0 0  
8 l +  I # +  
N N O  % P O  * e o  m m o  
W l n O  

0 9  
... 30.9 

N N O  
O O Q  
I I +  m Q 0  
0 9 0  
cl-0 

N N O  
O Q O  
I I +  O m 0  
D O 0  m a o  ... ... 

-.I.. 
I 1  
d-0 '"do &..a0 

N N O  N N O  

N N O  (r-0 n o 0  .......... 
0 0 0  1000 0 0 0  

NNO ' 9 9 0  m o o  

9 9  199 

A A &  . I ( +  I I +  

e e . .  le.. 

I" - " C  

.-dm 
0 0 0  

m e 0  

9 9  

N N O  

L A &  
m m o  ... 
??? 

- d o  -r.o 0 4 0  
0 0 0  0 0 0  0 0 0  

N N O  m e 0  9-0 
NNO a n a  NNO 

A&; & A &  LA; 
A d 0  r - 0  
0 0 0  0 0 0  
I I +  

N N O  O F 0  
N W O  r - 0  

9 9  

9 0 0  & A ;  ...... 
i9  

._ . .< . .-. 
N N O  N N O  N N O  
0 0 0  0 0 0  000 
I l +  l l +  
"NO m 0 0  
c o o  c c o  ONO 
" - 0  n a o  m a 0  .......... 
m m e  N N ~  
0 0 0  0 0 0  0 0 0  

* D m  m m -  c c m  
JAA & A &  A&!& 
? T 3  7:: 1 ? 3  
' 1  I 
0 0 9  'ma* r - . m  

N N O  

??? 
N *  
O C  
1 1  
0.1 m *  
9.1 

N *  
. 
d L  
O C  

l n M  
o c  
C I F  

A! 

r. 

4 'm n 
N 

e 
r. 

I 

N N O  
- 0 0 0  
0 1  I +  
+ e 0 0  
Q C O O  
- N u 0  
0 . r .  

d L  
0-y 
*-* 
000 

N I  I I e m -  
Q W m  
99- 

e-9 
... 

*.. I 
0 + 
n 

..C. 

4z 
:- 

N N O  N N O  
0 0 0  0 0 0  
# I +  ? I +  F m O  0 H O  
9 0 0  NhJO m o o  r - 0  ... I . . .  

NN 

@ha0 b i b  

6 - R  ,NU 

N--O 9 9 0  
-40  Q Q O  ...... 

..... 
n N N ~  

i 

N :r. - 9 n c . . -. 6 

c 

A-54 



N O R T H  A M E R  C A N  A V l A T  SPACE and INFORMATION SYSTEMS DIVISION 

*) 

A-55 
SID 62-1247 



I I 

I 
.y r.,@ 
000 
t o  
VSNn *e* c m m  
o c c  

*r . -  
0 0 0  

0 . .  

4 1 4  

SA& 
::: - o m  

4 :  I 
do*  

NUN 
0 0 0  
4 1  I * e a  
*NN 
011- 

$26 
8 + 'p 
r . 0  e o  
? '? - 1  

I 

A & . &  
3 3 3  

- d o  
0 0 0  

0 0 0  

on 
! 

-40 
0 0 0  
I I +  
0 - 0  

N N O  
0 - 0  

NT 
... 
-0-0 
0 0 0  
$ I +  
d-0 
d--0 

c w  
4 4 3  

1 

GZ;8 

NNo 

0 0 0  
I l +  
m - 0  ... 
a* 

0 0 0  
l I +  
0 0 0  

5 -  
! 

m - e  
0 0,o 
A L A  
nyta 

m e 0  
nno ... 

... 
*.tN 

I 
N-rr  N d m  
0 0 0  0 0 0  

C D D  m c c  
A32 . & A A  
e** c n *  

m * *  
0 0 0  
* l l  

N M O  

-ea 
I 1  

wnn 

935 

NUN ' N W N  
000  000 
244 :A& + n m  
o m m  * o n m  

NNN NNN 

*an ecc 
04.0 . . w ?:: 
* * *  i o * *  

NNN NUN 
0 0 0  0 0 0  

* Q b a  o m a  
e m n  
.... 
0 ' 0  z ( ?  - ' 0  n o  
n ' 0  

e . .  0 . .  e n m  ~ n n  

8 8 k  8 
n g s g  
? ? ? ?  

* + + +  
L 

- i - a  
-0-0 - -0  
0 0 0  0 0 0  
i I +  I I +  o m 0  doe 
( U w o  9 9 0  

NN INN 

m o o  ... ??? 

* e 0  N N O  
0 0 0  0 0 0  

... ,... 
n e  , n m  

- - 0  
0 0 0  
* I +  
d-0 
r - - 0  
55;: 
-1 
- - 0  
0 0 0  
I I *  * e 0  
* P O  
--40 

cc 
... 

e-80 N N O  
0 0 0  0 0 0  
A4.g & A &  
m m o  O Y I O  
N C O  NUNO 

- r .  I r .  

r - 0  dI.0 
0 0 0  0 0 0  
I I +  
orno & A &  
0 0 0  Q O O  - e o  m w o  
9 0  0 0  
... ... 

I 

r h o  r e 0  
0 0 0  0 0 0  

990  
0 0 0  N N O  

01. 

L L &  A & &  ... . . *  
' 1  
d.-O 
0 0 0  
I I +  
* N O  
* * O  
* * O  

0 . .  " 9  
N N O  ' N N O  
0 0 0  0 0 0  
# I *  l I *  
* N O  * - 0  
9.00 * e o  
4 4 4  ? $ ?  
L o a  ..d 

N N O  U N O  
0 0 0  0 0 0  

I 4 *  I ( *  
m h o  *NO 
* O O  9 9 0  393 Q m 0  

0 . .  
O m  'NN 

N N O  N N O  
0 0 0  0 0 0  
I ) *  * I *  m - 0  * N O  
9 9 0  W W O  m m o  m l n o  _ _ _  _ _ _  ... ... 
W N  N U N  

. . .. ... 
Ocl r .  

* 
I-. r 

A-56 i' 
Y 

SID 62-1247 



/ 

* N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

t 

i e - 0  
000  

-IO 
N N O  
cy- 

L & &  

> f  
0 . .  

- - 0  
0 0 0  
LAg 
9 9 0. 

-, 
--lo 

0 . .  

A-57 
SLD 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

1 

' I : : !  I 
Ndd 
0 0 0  
I l l  

o n n  
*NU 

DCC 
I1  I 

o d d  

e** ... 
PPC: 
m o a  
a m n  
m e *  

I t  

dd.l 

0 . .  

ad-. 
0 0 0  
+ I  I 
a-u 
O C C  a n n  
&** 

, II I 

. . e  

m-.- 
0 0 0  
+ I  I *a* - * +  a n n  
-warn 

e . .  

I 1  

o-.-t ad- 

c ~ a  a-r- 
W U N  -nn 
a w ~  a o m  
- **  -**  

I 1  I I  

0 0 0  * I  I PPP 

. . . . . .  
UNN NNN NNN 7p4 0 0 0  0 0 0  
h e m  & A &  2 A A  n a o  OF- n-r 
o m n  onnn o c c  
e 4 0  
. . . . . . . . .  

0 0 0 0  

U O U O  
? ? $ 7  
2 8 . 2  g - - . . . .  

!- r. 

I 
de0 d.40 
0 0 0  0 0 0  

W N O  N N O  
e - 0  e*o 
NU uu 

A&& ?it* - 0  . . . . . .  
I 

- -0  
0 0 0  

O D 0  

U N  

LAG 
ST'! 

dd0 
0 0 0  
I l +  

- I - 0  
0 . .  

--4 
I 

a s 0  
m m o  

. . . . . . . .  
4d I-" e o  

dI.0 dd0 ..- 
0 0 0  0 0 0  o c  
l l +  l l +  

nno -*o 
00 

I 
! 

m o o  4 9 0  w a o  D D O  N *  A d  ....... 3c 

. . . . . .  
NN !NN 

" - 0  add0 
0 0 0  0 0 0  

I 

& A &  
m m o  ~ a o  
9 9 0  m o o  . . . . . .  
C C  

...... 
99 ;*e 

aao m a 0  
0 0 0  0 0 0  
I # +  I l +  *eo e o 0  
* e 0  Q C O  

3 3 3  2 7 5  
n m  ,6D 

t 
..) 

P 
:% 
N 

0 

! 

A-58 
SID 62-1247 



0 T H  
no8  
CI 

2 /9 

--e 
0 0 0  mk k I 
NCIL. n n n  
2 $3 
9 9!N 

, I  - 
0 * 
m m c 

C ) .  e 

n 

.O 
7 e * n . 
L) 

8 

0, 
Q 

0 4 .  

A-59 

.? 
0 
'0 
? 

t 

# I  

0 - 0 0  
0 0 0  7 

f 128 

* --e 

f I f 0  
w n n ~  
C U N O  . ... 
m Q Q C I  
I '  k 

SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

> 
L 
a 
3 : 
> 
b > 
> 
e 

> 
b > 
: 
> 
b 

2 
* 

r 
I 
n 
r . 
I 

! *  

-4- 
0 0 0  
I I I  

O N N  c** 
0 . .  
.Ice 

I 1  

n n c L  

CI r( 

.o 0 + 
a Fl 

N 

- 3  N 

a a 

5 . 

i l  
I 

, 
m r d  
0 0 0  

0 z 
? 
c 

N 

A-60 
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

I !  

8 

? 
N 
C 

cy 

f 
n c 

N 
2 

% 

? 

* c 
'N 

.--.O 
0 0 0  

-40  
A $ $  
a a o  ... 
"7 

NIYO 
0 0 0  
I I +  
0 - 0  
0 0 0  
0 0 0  

I I: 

... 
d- 

U .  
oc 
I I  N* 

" 9  s -. 

i : .  

A-61 

. .  
. e *  
-d 

SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

j j / I ;  ! 

I I '  ! 
! :  I 
de- 
0 0 0  0 0 0  

*.-.-a 
0 0 0  
* I  I 
nON a n n  
c m n  
-** 

I I  

. e *  

Q A ~  m o o  aoo oae o a m  I a ~ s  
. . e  0 . .  e.. 

*NN 
0 0 0  

0 0 0  
o o m  
r.9Q 

42.4 ... 
O N N  
0 0 0  

-e.+ 
o w 0  .... 
- 4 6  

&& Jl 

! 

5 8  
Z 8  
? ?  

. ..... d4.r .  ,-9* 

0 '0 '0 0 

0. ? \ ? ?  

0 $ i f  0 

0 0 0 0  e o o o  

1" I 

0 0  

N O  
$ -rz 
e o  
4 9  

! 
ry 

4-0 
0 0 0  
I 1 4  
Q-0  

0 0 0  
. e r n  

1 

c m o  

d d  

*NO 
0 0 0  
I I *  

rln0 

e m  
I 

dr.0 
0 0 0  
t I +  
N O 0  

rue0 
m o o  
. e *  

l n m o  

aa 
$29 

& A $  
339 

I 
r - 0  
0 0 0  

e * 0  

9 4  
I 

N N O  r o o 0  
0 1  I *  *n*o 
0 0 0 0  
- 0 0 0  
0 e . e  
.dr.  

I r. 

- 0  
b ? g i  

N N O  
0 0 0  

A A Z  
nco 
* e 0  
e- 

N U 0  
0 0 0  
I I *  n-0 
e 0 0  
* * O  

*e 

... 

e . .  

i 
' IYNO 
0 0 0  

-re0 
0 0 0  

e* 

LA2 .... 
i 

--.0 
0 0 0  
I I *  
N F O  

2Z2i 
. . e  
dd 
I I  

U N O  
0 0 0  

m - 0  
N N O  

NU 
I I  

A & &  
0 . .  

- - 0  
0 0 0  

0 0 0  
mLno 

4.42 
N N O  
0 0 0  

n o 0  ,*eo 
L A 2  
. . e  -. -. -i 

- 4  ' ' I  

. . . . . . . . . . . . . . . .  
I - "  Q Q  i"" 

1"" 

oa 

-do rro '4-40 -8-0 dr.0 
0 0 0  0 0 0  0 0 0  0 0 0  0 0 0  
I ) *  I : *  1 1 4  mno o r 0  

m m  ' m m  mln  

1 

*eo cco X28 nun0 c - 0  

6.53 933 s 7 3  ",? ".? 
I ! 

I 

-.do Iddo 
0 0 0  0 0 0  
I * *  
990  d-0 

nn 

coo A & &  
".? i:?? 

1""l 

' m o o  
0 0 0  

N N O  

39: 

0 0 0  

nln0 

d d  

I 

0 0  
e *  

C y 0  
C N O  

N U  
1 1  

$5: ... 
!C (r 
I 

N 
I 

. 
Q '  

$ n 
0 -r 
n 
. 

I 
I I .  i 

A-62 
SID 62-1247 e. 



N O R T H  A M E R I C A N  A V I A T I O N ,  INC. SPACE and INFORMATION S Y S T E M S  DIVISION 

e )  

H 91  
? I sr: 
D o m  

! $1 
I 

- - 0  
0 0 0  

- 0 0  
N N O  

NN 

A & &  

1 11 

0 . .  

I I *  
h--0 
I--0 
m o o  

. e .  - "1 * I  

0 1  
9,' 1 .  * . 

1" - 
- - 0  
0 0 0  

U N O  
& A ;  

'* *I 
a a o  ... 
o m 0  m m o  ' m o o  'a1 

- 0 0 0  0 0 0  0 0 0  ;oa 
O l I +  I t +  O'+ 1 
*-DO n o 0  0 - 0  L .  
*-DO * N O  m r Y o  m i  
$:;? 16.4 -??? 1' 

1.- I m '  
NN 

: 0 0  

0 0  
' NO n Iyo 

P '  22 

n ;i' . I  

8 ;  

A-63 
SID 62-1247 



N O R T H  A M E R I C A N  A W A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

I 
Ne-. 
0 0 0  
I l l  nee 
n o m  

e . .  
bee 

odd 

e o 0  

ICS 

m e -  
a o o  

0 0 0  
* I  I 
- 0 -  

A * *  
I f  

NNN 
0 0 0  
+ I 1  
N I C  +e* 
O * *  

009  

... 

... 
0 '0 
+ ?  
a o  
f 1 .* 

I 

0 

0 0  * o  

N N O  
0 0 0  
I t +  
* 9 0  
b o 0  
N U 0  

ff, * 
N N O  
0 0 0  

* - 0  
- - 0  

m a  
I 1  
- - 0  
0 0 0  

A & &  ... 
A L A  cao 

a m  
- + 0  ... 
z s g  
A ! & &  
0 5 0  
e - 0  
n m  

I 
m - 0  
0 0 0  
I I +  

C * O  

... 
acyo 
a b o  
a m  
... 
- 4 *  
0 0 0  
8 1 1  
0 d Y l  
lltya 
C F W  ... 
9 e,n 

I (  

Nd- 
0 0 0  

A & &  
a n n  
nnn * . .  
*cc 

( 1  
o d d  

e - m  
f ie*  
m o o  
-e* 

I 1  

NNN 
0 0 0  
* f  1 o a c  
* b o  o m n  
0 Q 4  

0 0  
0 

- 0  * '0 

??? 

. . e  

s.. 

+ ?  

? ?  
I 

- - 0  
0 0 0  
1 I +  ueo 
N-N 0 
- d  
I t  
- - 0  
0 0 0  
I f *  
- * 0  
0 Q O  

0 - 0  ... 

9 9 4  

A & $  

-.- 
I I  
-do 
0 0 0  

0 - 0  n-0 
ea  
0 . .  

- - 0  
0 0 0  
I I +  

0 0 0  
- n o  
m n o  
n n  0 . .  

? I  
U i c .  
0 0 0  
I l l  
Q * *  a** 
son ... 
blcc 

I 1  

0 0 0  
+ I  I 
0 0 -  
m o o  acc 
-e* 

n J- 

... 
NX 

P * ?  ,g  

0 0 0  
* I 1  
- * N  m o o  
3 3 3  
e - 0  

I 
0 

3 . -  I *  

??? 
'1 

-40 
0 0 0  
I I +  
- 4 0  
( D O - 0  

N-4 
0 0 0  
1 1 1  
Ne9 e-., *en- 
ecc  

m - 4  
1000 
+ I  I e d o  
cyNN m c c  
-**  

1 1  

NNN 
000 
+ l l  
N I F  n n n  

E 9 9  

0 0  
0 

- 0  

I '  

... 
I ' I  

0 . .  

. onn ... 
I 

+ ?  

7 3  
l -  , 

;: S 

n o  

' N N O  

. :I% 
0 . 0  

,nn 

N W N  NUU 
0 0 0  0 0 0  

n + *  011 
t L L  .:A!,: 

I 

S o 0  

!2 
I 
LA; 

+ +  
- 0  * o  a 

- - 0  
0 0 0  

a - o  
U h - 0  

e . .  
d I  

9 1  I 
- -0  
0 0 0  
f I +  
9 N 0  
900  0 m 0  
. e .  
&d 
' I  f 
=-.0 
0 0 0  

- 1 0  
,900  

L A G  

l a  a 
'd-0 

... 
0 0 0  
I I *  
D N O  
040  
m n o  ... 

i n n  

i 
0 0  

e o  * o  
4 ?  

I? 
-do 
0 0 0  
I t +  

* - - .O  
0 0 0  s 5 3  
I t i  

& A &  
4 7 4  

-Id 

-do 
0 0 0  

O b 0  

-* 
I 1  
w - 0  
0 0 0  
I I +  
* - 0  
0 6 0  n-o . 

0 0  
0 

- 0  
o o  

+ ?  
n o  

0 0  
! ? ? ?  

: 4 .  . 
a 

. .  
r) 

i j  
U N O  
000 

!&AS oao 
H b O  
cc e . .  

N N O  N N O  
0 0 0  0 0 0  

0 - 0    NO 

c ~ r u  inn 
I I  l l  

0 0 0  0 0 0  
I I +  

*(Po I - 0  e c o  E O 0  

& A ;  A & ;  
??? ??? 

r r o  'd.10 

2.4; m . a o  ....... 

....... 
L I  

-...Lo 'rro 
0 0 0  ,000  
LA$ IhLA 
9-0 ) U N O  
U N O  , N U 0  ....... 
a m  

0 0 0  io00  
l l +  I t +  
O * O  I N 9 0  cco l C C 0  
r. I .0 

Jo 
0 0 0  

N N O  
& A $  
0 - 0  
. e .  

- I O  
0 0 0  
I f *  
g 5 8  
a a o  
aa 
... 

Lo 

j -  

i n n  

' 0 0 0  
l l +  
* * O  
0 0 0  
a a o  ... 
-Id0 
0 0 0  

1 8  I + 
I r r - 0  
P 6 0  
D b O  ... 

m a  aa 
! 

0 
0 

0 
0 

3 

? 
? 

0 

0 
0 

+ 
0 

9 
yr 
c . m 
I 

6 - 0  
0 0 0  
I ) +  

0 
0 

0 
0 
0 . 
z 
2 
c) 
I 

nno m o o  
0 0 0  

4 0 0  - 9 0  
- Q O  

Q n  dd 
1 1  1 

I f +-4°00 n e 0  b L &  ... Yr?' 

m a 0  
0 0 0  
@ I +  
O N 0  
* C O  
O Q O  

4 4  
... 

m n o  
0 0 0  
( I  4 + 
ncI0 
* e 0  
U N J  
99 
... 

n 
0 

4 

9 

a 

0, 

d : 
n 
n 

- 0 0 0  
0 8  I *  

* C O O  
-91-0 

+ a a o  

? $ A  * 
- 1  

. . . ... 
n m  

--* 
0 0 0  
I l l  
09- 

** -  
I 

n m 0  

eoa 

r !  

... 
0 + 
0 
I * 
. :  

* I  
I 
i 

c 
0 

N * c 
#* 
I 
i 
1 . . d  

A-64 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORhlATION SYSTEMS DIVISION 

d - 0  
0 0 0  
I I *  
c I * O  
O P O  
N - 0  

NN 
I I .  

e . .  

- 0 0  
0 0 0  

& A S  coo 
m o o  ... * *  

I 
Ndr. 
0 0 0  
1 . 1  I - e m  eee 
? %;": 
e,(cr- 

I I I  

0 P .8 

. 
I 

'8 
e * 
e 
n 
1 

r - 0  
0 0 0  
I I *  

* * I O  

I I  

m - 0  o e o  ... 
..Id 

NdO 
0 0 0  

O O O  -do 
a E, 
.* .  

. &  I, 

- -0  
0 0 0  

0 0 0  
* * O  
n m  

on0 
0 0 0  
I t *  
900  
0 9 0  

C F  

--* 
0 0 0  
I l l  
*N* en* 

i A &  ... 

m o o  
e . .  

0190. 
e-ca 

r l  
0 .  

a 

n 

I 

1: 

I 

1 ,  
'd-0 
0 0 0  
4 l +  
- 9 0  
e--0 
9 9 0  
+n n 
.... 

A-65 
SID 62-1247 



NUN 
000  
:LA 

0' 0 

a o  
0 0  + . +  
n o  
" 0 ,  

l j  

0.-0 
0 0 0  
l l +  e m 0  
P Z 8  ... 
L d  

m - 0  do00 
0 1  I +  
+n-0 
* & I O  
@ m a 0  
0 -. . 
- 4  I 
.r+- 

0 0 0  
n t  I I 

9 @ N  

.I 
! 

: I  

NdH 
0 0 0  
I l l  n e m  
OW!* 
cola 
e r - w  

I I  
O H -  
0 0 0  
* I  I 
0 1 0  
N b O  oca 
dI-3 

I I  
NNN 
0 0 0  
* I 1  
FYJD 
9 - 9  

0 9 9  

0 0  

N O  

0 . .  

... 

o m a  ... 
2 ?  

". 
n o  

' r )  

0 - 0  
0 0 0  
I I *  
N - 0  o m 0  
e 0 0  
NU 
I 1  
---0 
0 0 0  

e m 0  
0 0 0  

I 1  
" - 0  
0 0 0  

-r-=O --...e 
m e  

-.do 
0 0 0  
I I *  
N I O  
0 0 0  
NNO 

m n  

... 
A & . &  ... 
d- 

A & &  ... 

... 
moo 
0 0 0  
1 I +  
0 - 0  
- m 0  
* e 0  

I #  
-.--e 
0 0 0  
I k I  
99-4 
d m f -  
m l l r o  

0 9 0  
I 

... 
L.d 

... - 
? n * * .  
0 '  
* 

0 0 0  

* m a  
&&.A 
Q-m 

. a .  

m d r  
0 0 0  

- 9 n J  
ole+ 

+ I  a 

act- 

I 11 
NNN 
O O Q  
* I  1 *ea n m w  
0 0 0  

099  

2 : ;  

.." 
I 

0 0  

n o  

0 0  + +  
- 0  

? ?  
d .  

I 

-.-a 
0 0 0  

o a o  
950, 
77 
--.0 
0 0 0  
# I +  
- 0 0  
O N 0  
O O O  
0 . .  

NN 
1 1  i 
,dd 
&.!-I2 

I 1  

0 0 0  

C C O  
* c 0  
P F  
... 

nolo 
0 0 0  
I t *  

* N O  
I * O  
N-0 
NN 

& d o l  
0 0 0  

F F O I  

... 
8 1  1 

A A A  
4 n ~  

e .  

e 

N a d  
000 
A#&& 
+a+ 
enol 
*he 

I I  
m l r r  
0 0 0  

nee 
* * e  

-.e* 
I I  

NNN 
000  
* I  I 
* Q *  

0 4 9  

0 0  

0 0  

... 
:Ab 
a e o  

w a r n  

3 3 3  

? 2  
n 
r )  ? !  - r'0 
0 0 0  

N d O  
0-90 

o m  
I I  
.--0 
0 0 0  
I I +  
*E30 

I * O  
NN 
I 1  
- - 0  
0 0 0  

Ute0 
* * O  

$ A d  ... 
aco ... 
LA$ ... 
cc 

r .&O 
0 0 0  
I I *  

o- -0  

e* 

O h 0  
0 0 0  
I I +  
- - 0  
C m o  
9 F O  
llrn 
1 :  

0 0 0  

r ( r 0 - J  
i-t-0 

9 9 d  
I 

ado 

4:3 

... 
d d O  

& A &  ... 
d 

? .  
N 
4 
N 

c 

NC.d 
0 0 0  
I l l  
O1N 
- 9 9  

bFC 
I 1  

M.1.- 
0 0 0  
+ I 1  
- .e0 

4.?? 

m m e  
a 0 9  

. I  I 

0 . .  
-*e 

NNN 

0C.- 
VINN 

P P P  
399 

" &  F ? +  
2 ?  

enn 
I 

0 0  m o  

r. 
I 

- -0  
0 0 0  
I I +  
I C 0  
N O 0  

m m  
40.3 
I 4  
- -EO 
0 0 0  
I I +  
C * O  
- 0 0  
9 9 0  

NN 

--.0 
0 0 0  
I I *  

N N O  
*NO 

0 . .  

t ;  4 

orno ... 
"1" ' '-do 
0 0 0  

m 9 0  
6 0 0  
m - 0  
e* 
I 

a I *  

0 . .  

m m o  
0 0 0  
I I +  
O ( o 0  
m u 0  
a - 0  
ynm 
1 1  

... 

A-66 

I 
1 ;  

N-- z z i  
9 r - a  

D C *  

o l d -  

9zIn 

: I  

0 0 0  
+ I  I 

099 

d * I *  
I 1  

NNN 
0 0 0  
+ I  I 
II1N.. 
I ( * U  
O N *  

. . e  

2:;s: ... 

. . a  
o r m e  

0 0  

0 0  e o  
2 :  
T ?  
r )  

I 

- -0  
0 0 0  
I I +  -.no n m o  
939 
* e  
I k  
H-0 
0 0 0  
I I *  
O m 0  

C C O  

FUN 
1 1  
-I-0 
0 0 0  

0 0 0  
0 0 0  

e * ,  

H - 0  
0 0 0  

* F O  
0 0 0  

mm 

m m 0  
0 0 0  
I I *  
. *e0  
m e 0  

ne 
I I  
-4-m 
0 0 0  
1 1 1  mr-m 
0 0 -  
NO0 

99- 
I 

orno 
e.. 

Art; ... 
I!.&& 

0 . .  

4 5 9  

... 
d 
0 
r )  

0 
0 . 
c 

I 

SID 62-1247 

! 
N- 
00 
1 1  *e 
* C  
Q N  

D C  
I 

m e  
0 0  
* I  
N *  
m *  

--* 
I 

NN 
00  
+ I  
m e  
O *  

ore 

0 

0 * m . 
d 

.. 

o m  
0 .  

en 

e .  

f 

dd 
0 0  
AS 
m o l  n n  

0 .  
e* 
I t  
d U  
00 
I t  N *  
o m  
a m  .. 
NN 
k t  

0 0  

e m  
NN .. 
0 9  

c1 

dd  

A A  

0 0  
I 1  ** 
m n  
m m  .. o m  

m m  
0 0  
I I  0 0  
O M  as- 
e* 
t 4  

0 0  

.. 
d d  

4.i 
$ 5  

? 

Fa 

n m  

r. 

e 
0 n 
a 

m 

" 8  ? +  
0 0  * o  
2 4  
r )  

3 



/ 

N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORhlATION SYSTEMS DIVISION 

I 

' $ 8  +I 

- 0  e o  
n o  

Ad Q' 
i 0 0 0  

f f  t' 

A-67 
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

I I  
" 8  P +  
0 0  e o  

f '  
- - 0  
0 0 0  

A & &  
C"l8 ... 
-.l 

I I  
.--.O 
0 0 0  
I I +  
- * 0  
.-eo 

8 ,  1 

*,?3 

A & &  

d- 

r - 0  
0 0 0  

m D + 0  
N N O  
0 0  

- 4 0  
0 0 0  

0 . .  

I !  

AI?& a oo n m o  
mtn 
... 

o m 0  
- 0 0 0  
0 1  I +  + m N O  
Q - Q O  
- O Q O  
?2: ' - ' , I  

.-d& ' I  
0 0 0  
I l l  e - m  

r u t - 9  
0 m 
-t-c 

m - d  
0 0 0  
+ I  I 

0 C C  

- w e  

CINN 
0 0 0  
* t  1 N m l n  
e** 

. e .' 

1 11 

e * m  
a m -  

I I; 

... 
o o e  
. . *  -0q 

+ ?  

4 0 ,  

1 
0 0  
0 

n o  
9 0  

- !  
--.0 
0 0 0  
' I *  
Oy lO 
o m 0  
0 0 0  

-1 
I 1  
- - 0  
0 0 0  

* ( * O  
9 9 0  

1 8  * 

-.-0 
0 0 0  
I t +  
- .SO -do 
N N O  

" Y  I 
I 

..ad0 
0 0 0  

- 6 0  
N N O  ... 
m m  I 

I 
m m 0  
0 0 0  

0 9 0  

0 . .  

& A &  
2.: 7 

... 
& A &  

A & &  
o.?? 
d- 

$ 1  ' 
- d m  
0 0 0  

D O N  * m n  . * .  
99r. 

I 

&?is 

9 s :  
0 

m 
N 
d 

J !  

! 
-.Lid 
0 0 0  
I l l  
w m o  
- a m  m m m  ... 
-77, 
0r.d 
000  
+ 1 1  
9 -N 
Q Q D  
O C F  

.-e* 
I 1  

FINN 
0 0 0  

0 - 9  *e* 
-99  

... 
:Ad 
..a 

0 8  
8 . 8  N O  

N 

- - 0  
0 0 0  
A f ! &  
e h o  
N N O  

N N  
I t  
--.0 
0 0 0  
I I +  
0 1 0  

... 
m m o  
orno 

e . .  
"& 

I I  
d.-O 
0 0 0  

ln-0 
0 0 0  

. a = .  

.--0 
0 0 0  

0 - 0  
L - . O  

b b &  ... 
& A &  ... 
m n  

m m 0  
0 0 0  
' I +  
N-80 
0 - 0  
tnh0 

mc) 
I '  
.-..am 
0 0 0  
I 1 1  o m *  e o e  e** 
99"  

I 

... 

... 
r. 

P 
f 
@ 
9 

9 

-40 . -re 
0 0 0  0 0 0  

* I O  - 0 0  
N N O  -8&O 

I 
rrro A d 0  
0 0 0  0 0 0  
I I +  
9 m o  c - 0  
e-0 witno 

e * ,  * *  
oryo A&& . . . . . .  

I 

o m 0  orno 
0 0 0  0 0 0  
I I +  I I *  
N N O  O D 0  c c o  m c o  
S O 0  e - 0  
win e* 
I #  I I  
~ d m  .--e 
0 0 0  0 0 0  

m e m  evoc 
m m r l  m m m  

. . . . . .  
r!l?4A & & A  

' I  I 
...... e*-. 0 9 0  

- -0  
0 0 0  

* N O  
C f - 0  

* e  
$ 1  

ALb& 
. e .  

b 

A-68 
SID 62-1247 

:. 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORhlATION SYSTEMS DIVISION 

I 

A-69 
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

I 
ddd 
0 0 0  
I l l  
N O *  
O D b  a n m  
* a *  

-8-c 

(I I 
r n d d  
0 0 0  
* I 1  
m e *  
OCl- 
e o n  
. . e  -*e 

I f  

0 0 0  
* I 1  e m m  
O I I  

m N N  

o m m  
. e .  "7" 
? ?  

4 ?  
I 

0 0  

C O  
f - 0  

N '  

- - I O  
0 0 3  

N h l O  

* e  
I I  

-do 
0 0 0  
I I *  
N N O  
U N O  

Ab& 
c I m o  ... 

m a 0  

$$ 
- 4 0  
0 0 0  
I I +  
e - 0  
F V \ O  
n m o  

99 
... 

-l-0 
0 0 0  
I l +  
= 0 0  
m y I o  
? D O  .. n m  

m m o  
r o o 0  
0 1  I +  
* C C O  
Q 9 9 0  
4 0 0 0  

3 d d  ' - I I, 

I .  

: \  

d d d  -.dd 
0 0 0  0 0 0  
I t 1  1 1 4  
00.10 o m *  
0 - m  o m *  
m n n  ann ...... 
-cc r C -  

I I  , ( I  
ad- e.-.- 

O H F  o m +  

I 1  I I 1  

399  f%% 
*Nan 
O W N  

d*+ e** 
... ??? 

CINN 'FiNK 
0 0 0  0 0 0  
* ( I  + l l  
m g m  D ~ D  
0 9 9  ermru 
a w w  m c c  
~ n n  ...... 

I 
0 0 0 0  ' ! % % %  0 

c o l - 0  

N ! N  
4 . 9 4 3  

-.do -do 
0 0 0  0 0 0  
I I +  I I +  
O Q O  - 9 0  
*IO m m o  
m o o  m m o  _ _ _  . . . . . .  
N Y  'NU 
I 1  I 1  

. . a d 0  4-0 
0 0 0  0 0 0  
f I *  l l +  

C O O  m e 0  
N N O  

9 9  m n  

040  m a 0  ... Sf3 
.-do 
0 0 0  
I I *  n e 0  
F-0  

m n  
4 9 3  

-.-0 
0 0 0  
I I *  

C - 0  
P l m 0  
o m  

o a o  ... 
m m o  on0  
0 0 0  0 0 0  
l I *  # I *  o n 0  - - 0  
e - 0  m m o  
4 4 0  m - 0  

I 1  I I  
de* --.e 
0 0 0  0 0 0  

. . . . . .  
a w  ' 9 9  

....... 
m m m  

I i H m ?  

I 
...&-a 
0 0 0  
I l l  
om0 
0 - C  

e a .  
-e*?- 

m-4.d 
0 0 0  
4 1 1  
Fa-. 
O D 0  

403 
I I  

nNN 
0 0 0  
* I 1  
O m 0  

m w m  

# I  I 

9 4 9  

a - r m  

c q r  
I 

0 0  
0 

0 0  
f- .o 

N 

d d 0  
0 0 0  
I l *  
G I 0  
0l-0 
0 0 0  

* e  
I I  
.--re 
0 0 0  
I I *  
9 4 0  
*YnO 
f-t-0 

N Y  
I I  
.-do 
0 0 0  
I I +  
-.-0 
* * O  
9 9 0  

??e:  

+ 2  
4 4  

... 

0 0 .  

. e .  

"1 
.--0 
0 0 0  

N N O  

3 9 3  
-q 

I 
m - 0  
0 0 0  
I I *  

a m 0  
9-80 
9 Q O  

e* 
I I  
.-d* 
0 0 0  

w o r n  

... 
&A?:, 

24;; 
1 

z!i 

en- 

, I  

p i  I 
0 

" i  

! 
d d L  ddr. 
0 0 0  .ooo 
I O  I l l  

o m *  O I *  
0"- o-1 

I t  9 I 1  

h t i m  n m f -  

rtcc Ir .CP 
. . . . . .  

...... 
r . m n  C(YN 

1 

0 0 0 0  
0 0 0 0  
+ e + *  
O O O O  
- 0 - 0  
4 3 2 2  
N iN 

L d O  LL.0 
0 0 0  0 0 0  
I t +  l I +  
+ N O  H e r o  
* n o  - 9 0  
W O O  * ( D O  

* e  e* 
I f  t l  
dd0 r r o  
0 0 0  0 0 0  
I l +  l I +  
,.-0 QrYO 
N-o m o o  

NU U W  
I @  I t  
r - ro  ado 
0 0 0  .om0 

O D 0  eo0 
m m o  0 0 0  

m n  e m  

. . . . . .  

4 f 4  * e o  ... 
4A; LA; ...... 
..Id0 dL.0 
0 0 0  0 0 0  
l l +  I l *  * e o  N N O  
*IO m n o  
a 9 0  - N O  -~ ........ 
(uN NU 

m n o  n n o  
000  0 0 0  
I l *  l l *  

N I O  0 - 0  
6 9 0  * N O  
N W O  .*eo 
N N  rtd 
I I  : I 1  

' . - a d *  
0 0 0  000 

c c m  D ~ O  

n n n  , m e m  

...... 
A&.& 'AAL 
-no o o m  . . . . . .  
-. 
0 + 
c 
e 
.L 

a 

A-70 

dc(4 dr.d 
0 0 0  0 0 0  
I l l  O f  

O C F  O d d  
m o m  e a c  
m o a  af-c ...... 
- 4 7  j-77 
ndd .In&- 
'to': 29': 

-.mm , @ v i m  
I 1  , I 1  

NYQO NmiU o m n  O C C  
D N N  600  ...... 

e . .  e . *  
e* m a  
I t  . ( I  
-do '9-0 
0 0 0  0 0 0  
I * +  l I +  n-o m ~ o  
9 d O  6 6 0  

393 ?<? 
m.a rtd 

0 0 0  0 0 0  
f I +  I I *  
a m 0  - N O  
m e 0  0 9 0  
H ~ O  m m o  ... ;.e. 
*I 

-"do N N O  
0 0 0  i o 0 0  
4;; &Ag 

! 

4 9 0  *eo 
e . .  

OWSO N N O  
0 0 0  0 0 0  
1 1 9  l I +  oeo m e 0  *no 9 9 0  
-no ooo . . . . . .  

0 0 '  

b i ,  je . 
0 0 

3 

I 

SID 62-1247 * 



I ' I  
d d d  
0 0 0  
I l l  

.CNN 
0 0 -  
0 0 9  

I :  

e . .  
r m m  

i '  ; !  
4r.r 

?PP 

2;; 

m o o  
O N N  
QCC. 

I I  
0-r 
0 0.0 + I f 1  
m e *  
0 0 0  

c -0 

o m n  . * .  
, I ! ,  I 

- - 0  
0 0 0  

& A $  
m m o  -do 
** 

I 

0 . .  

- - 0  
0 0 0  

090  
0 - 0  

& A &  

in *, 
... 

0 -  
0 0 .  
+ I  0 1  
O n  
0 -  

* 0 .  

0 0 0  

* e 0  
4&$ 
aao 
* T 

e * .  

U N O  
0 0 0  
l I *  -no 
9 9 0  

C C  
Y o , ?  

I r -0  
0 0 0  
I I *  

* * O  
9 4 0  
ID.. 

o e o  

1- * 

0 0  
0 0  * +  
dN 
e m  ac .. 
we 

N N O  
0 0 0  
I 1..  
6 0 0  
n-0 
0 0 0  

!#?I O.0 

9 4 0  

0 0 0  
! I  I 
0 0 0  
N - 0  _ _ _  

a . .  
dr. 

--em 
0 0 0  

NIUDD 

*e* 

. & A &  
m m -  ... 

- 0  
or0 
I *  
0 0  
0 0  
C O  *. 
-, 

(Y-0 
' 0 0 0  
O l I +  
* m e 0  
0 * * 0  
- 0 0 0  o... 
*NrY -. 

d - m  
0 0 0  

0 0  
0 0  + +  
0 0  
* O  
* O  
0 . .  

'I 

I 

A-7 1 
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

I 
P :  
0 0  

0 0  n o  

-40  
PY'P 

NN 
1 1  
.1 
0 
I 
9 
9 

9 

LI 

-. 
0 

0 

* 
m 

e0 
0 1  + -  
*N  -* 
- 1  

0 

n 
0 

e 

d 

3 

3 ;  

*!. 
d 

2" 
s 
m 
a 
0 

- 0  
e 

3 
b 
3 
3 

3 
* 
3 > 
? 

3 
b 
3 

:: 
c 
1 
n r 
n 

I 
4 

0 0 0 0  

: : P :  
0 0 0 0  * o * o  
CI 0 . 0  0 

. . . . . .  
Q Q  , n m  

m n o  i m m o  
0 0 0  0 0 0  
I l +  l l +  
N O 0  o n 0  
.-PO a m 0  

. 0 , .  e 
-4 ' r  

I 
-.do .-do 
0 0 0  0 0 0  
I f +  I t +  
- 0 0  J + O  9 e o  n-0 cco 0 0 0  

e* n m  
1 I' 4 I 

...... 
"-80 d.40 
0 0 0  0 0 0  
l l +  I I +  
eo.0 - 9 0  o n 0  0 0 0  

NN NN 
I 1  ' 1 1  

4 4 3  ::? 

& d o  e r o  
0 0 0  0 0 0  
I I +  

P O 0  o c o  
m ~ o  m e a  
lno3 A & ;  ....... 
n m  e e  

@ d o  d"0 
0 0 0  000 

9 9 0  O Q O  

NW ,NN 

& A &  A?b& 
4.33 ??4 
* e o  m m o  
o o o  ooo 
i i i  i i i  
C - 0  nNO 
O I O  m o o  m a 0  010  . . . . . .  
NN 'NN 

I #  I 

I 

N d r .  
0 0 0  

o m m  
9 9 0  

reo 
I .  1 

m - - r  
0 0 0  
+ I l  

N m m  

- 4 m o  

NNN 

42: 
. . e  

m.m e 

t?? 

'300 
N A A  

??T 

? P  
e ,? 

I 1  

N O @  

e---- 

- 0  

e o  e o  

I 

m 
.I 

- - 0  
0 0 0  
l l +  

e m 0  
* e  
I I .  

- 4 - 0  

0 0 0  
I I *  
9-0 
NhlO 

NU 

d.-O 
0 0 0  
l l +  
* P O  
* * O  
0 0 0  

2:FS: 
0 . .  

2 7 3  
I I; 

... 
nrr 

t 

rr.0 
0 0 0  
I f +  m - 0  
C F O  
e?-0 ... 
- 4  

m m o  
0 0 0  
I I +  
* e 0  r o o  
w - 0  ... 
m m  

-@e 
0 0 0  
I O  
QNFI 
-tu9 
Nhln 

In** 

- .  
e- 
@ 

... 
I '  

P i  

: i  
' I  

I 
O o 8 g  4 2 ,  
0 0 2 0  e o n 0  
2 P ! ? ?  
e 1- 
- - 0  -LO 
0 0 0  000 
I I +  
9NO 

m m a  r m o  
e m 0  o e o  

r-0 N N O  
0 0 0  0 0 0  
I t +  ' I f +  
 NO m - . o  
0 0 0  e*o m o o  mcyo ....... 
-d  

n n o  'NU0 
0 0 0  0 0 0  
1 1 -  ' I  I +  

m e o  N ~ O  ~ N I O  ~ m a o  

o m  
-.r0 , * .  I ? ? ?  

i" - 

i 1 . 1  

A-72 
SID 62-1247 

....... 
NCYO ' * e 0  
000 000 

o c o  * O d O  
0 0 0  . m e 0  
e o  

& A &  ,Lk; 

I I ,tt 
....... 

i 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

! !  

0 '0 
? P  
m o  
1 ?  
0 0  

d '  
! 

N N O  
0 0 0  
I t +  
0 - 0  
NtnO 
H t n O  

e . .  
-1 

N N O  
0 0 0  

9 C. 0 .--a 
$ A &  

e * *  

* 'I 
- -*O 
0 0 0  

C C O  
cl-0 

A A ;  

* *I 

b b Z  

8 . .  

&.-O 
0 0 0  

Q Q O  aoo 
e * .  

7 7  
N N O  

- 0 0 0  o o *  
* a 9 0  
.INN0 o... 

+ e a 0  

. 0 , .  e 
1 

:- 
0 * -* 
% 
0 

! 

A-73  

I /  
- - 0  

X % %  
:'? 
*eo 
C C O  

-0 
00  
I *  
0 0  
0 0  
C O  

U 

0 0  

0 0  
* O  
* O  
.I* 

w 
1 

-0 
0 0  + *  
0 0  

- e  

2? 

ss 
7 
v .  

SID 62-  1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

Nd- 
0 0 0  
I I I  

u i n  
0 0 0  
+ I I  
*Ne 
m e w  
O N N  - .  ... 
o.n E 

0 0  
0 0  + +  
* o  a o  

I? 
* - I O  
0 0 0  

0 0 0  
HYIO 
m m  
I 1  

Atkg ... 
4-0 
0 0 0  
I I +  *no 
n m o  

I 1, 

... 
94  

- 4 0  
000  
I I +  
N - 0  
C C O  
* - 0  

* e  
0 . .  

NU0 

44.3 

0 0 0  
I I +  

U l d O  
0 0 0  

Fk 

I i  

N o m  N U N  
0 0 0  0 0 0  i i i  

u w  ;d4  
I I  , I I  

& A ;  A i &  
939  f?? 

r r - 0  N N O  
0 0 0  0 0 0  

P w o  * P O  

9.4 9 9  
I I  , I 1  
9 -0 dL.0 
0 0 0  0 0 0  $ 4 5  
m n o  (UNO 
0 . .  e . .  
* e  * *  
U N O  U N O  
0 0 0  0 0 0  
I I +  l l +  
* N O  * 9 0  m m 0  N N O  m o o  a a o  ...... 

, i f f  ..Id 

NU0 N N O  
0 0 0  0 0 0  
l l +  I I +  
m e 0  Q O O  
0 9 0  * e o  
9 9 3  Q.Q.9 
d d  L.d 

Ndd 
0 0 0  
I l l  -.-e 
9 0 0  
9-- 

090 
I 1  

m.49.l 
0 0 0  
+ I  I 

... 
ZZGl 
244 
a m m  

1 1  
U W W  
0 0 0  
+ I  I m a 0  m m n  
0 NN ... 
o . m n  

', ' 
0 0  

0 0  * o  
? 2  

1: 
N N O  
0 0 0  

0 0 0  
A & ;  
".? 
- 4  * I, 
n o 0  
0 0 0  
I I +  

r- lnO 
neo 

n n  
I I; 

4 2 9  

- - 0  
0 0 0  
I I +  
N N O  
.a w a 

* Y  
3 3 4  

- 4 0  
0 0 0  
I I +  

I - C O  
YIn0 .-do ... 
7; 
N N O  
0 0 0  
I : +  
* O O  
nM-80 
O w 0  

0 . .  
'-4 

1 ,  

N l d  
000 

m o o  
9 0 0  

Olnn 
I 1  

m d d  

N-rd 

0 . 4  
r u u  

I I  

NUN 

* * C  
N O Q  

P I *  
1 1  

0 0  

9 0  e o  

LA& ... 
' too  
m n m  
w m m  

7 0 0  
9".: 

7 7  
3 s  
d 

-..I0 
0 0 0  
I I +  
ClNO 
N N O  

2:: 
d d  

N N O  
0 0 0  
1 1 -  
- e 0  **o 
- S - 0  ... 
n n  

-.-0 
0 0 0  
I I +  
N - r O  
d.-O 
N N O  

* *  
- - 0  
0 0 0  
4 I +  
* I O  
U N O  

... 

5 5 3  
..1d 
I 1  
N N O  
0 0 0  
I I +  

U N O  
Q O O  
* e 0  
NN 

.-'-n 
0 0 0  
I * (  .--n a m c  --e 

. e .  

... 
n m m  

N 

0 
0 

4 

f !  
rl 

I f  

Nr)- 
000  
I l l  
I-** nnn 
9 9 9  

e n m  
I 1 1  
m I I  
0 0 0  
+ I t  
NNN n d d  
0 0 0  

e . .  
. m N N  

I 1  
NNN 

?-m* 
W 9 Q  

... 

777  
3 5 5  

? 4  
7 s  
fa 

e m n  
* I  

0 0  

9 0  * o  

I 
' m - 0  
0 0 0  
1 1 -  

@-.O 
nCI0 *no ... 
'NN 

M r . 0  
0 0 0  
I I *  
J * O  
0 - 0  
9 9 9  
*d 

I 

.--0 
0 0 0  
l I +  
r r )NO 
N W O  
FV-0 

( 0 . .  ,* * 
! 
- - 0  
0 0 0  
1 I +  
- 6 0  
e 9 0  

Nrw 

NU0 
0 0 0  
I I +  e 9 0  
9 9 0  
f - e o  

0.49 
* I  I 

... 
INN 

I 
r r m  
0 0 0  

P I  I I 
N I Y I  
I-r-c 
n n e  
m m n  
... 

N 
0 

9 8  - 
N n 
d '  1 

- ,  
. . 

i_ 

rY-- 
0 0 0  
I I I  
"o$ 
* a m  
6 n n  
... 

I 1  
C l M r .  
0 0 0  
+ 1  I 
N O 0  
nuu a m m  

0 . .  
L d r .  

8 1  

NUN p o o  
- !&A 
Ne.- 
0 - &  
0 . .  
*-I- 

l l  

0 0  
0 0  + +  
9 0  * o  m . I C 1  
- 1  
-=LO 
0 0 0  
I t *  
- e 0  
l n * O  

4 4 3  
m m  

- 4 0  
0 0 0  
l l +  
* I O  a m 0  
$29 
d d  

! 
- - 0  
0 0 0  
l l +  
* m 0  
uryo 
C l U - 0  

* e  

a - 0  
0 0 0  
l l +  

-do 
* I O  

0 . .  

a a o  

m m  
I I !  

& A &  

. * e  

N N O  
000 

.-do 
0 0 0  

n m  
! 

rL ln  
0 0 0  
1 1 1  m n c  
o o m  o m -  *. .  

. . *  

A-74 

@ I O  *ro 
0 0 0  0 0 0  
( I +  I I +  
* J O  nno * e o  cco cco a a a  - . . .... 
* e  {nn 

" - 0  d-0 
0 0 0  0 0 0  
I I +  
m m o  m n o  
N N O  

NU NN 

0 0 0  & A ;  ... .".? 
d r o  4.00 
0 0 0  0 0 0  
I ( +  l l +  -roo e n 0  
0 0 0  0 0 0  
I--0 0 0 0  ....... * *  

1- 

U N O  U N O  
0 0 0  0 0 0  
l l +  I l +  
N N O  

0 0 0  0 0 0  
U N O  :as ....... 
no 

I 

N - r .  

* 0 m  a** 
$2; 

1; I 

z o o  
m e 9  
a-c 

I !  1 
N NfN 

u a o  

m r r  

NUN 

0 . .  
r.dd 

997 

9 7. 

8 . ' "  + ?  
a ,? 
f i  

C O N  

0 6 6  
I 1  

9 0  * o  

- - 0  
0 0 0  
I I +  
Q C O  

NU0 

9 9  

d-0 
0 0 0  
t I +  
nilr0 
n - 0  
N N O  

0 . .  
m n  

d.0 
0 0 0  
4 I +  
loco 
I - C O  
-r-0 

n n  

a a o  . .*  

... 
f 

- - 0  
0 0 0  
I I *  
0 0 0  
m - 0  -no ... "7 

4 ,  
N rJO 
0 0 0  
I I +  a c o  * * O  
0 0 0  ... 
--n 
0 0 0  
I l l  n e 0  
P P O  
nuhe 

0 . 9  

'c. 

0 0 .  *-a . 
1 1  I t  

.-..Lr 'de0 

98': I??? 

r u d d  'urr- 

UNCI 
u a m  ~ m n n  
0 0 0  0 0 0  
0 c r  e c r  
....... 

r e o  
000 
I I +  
* N O  
000 
0 6 0  

n m  0 . .  

SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

m 
- N  

0 
0 
(Y 

r . .  

P 

L. 

! i  
! 

0 0 0  0 0 0  

o m 0  m o o  
0 0 0  ' 0 0 0  

* - 0  l I +  &At; 
m e 1-e n m  tee, 

0 0 0  , 0 0 0  

o o o  *no 
4 I +  I # *  
4 4 0  N N O  

N I  
0 1  
I 

- 1  e. 
N S  

a 1  
. 
0.  
0 1  

* I  

0 1  

NI 

N 

ai 

.2 
,I 
0 
N . 

' I  

i 
0 0  
00 

no 7 '  
38 
28 
+ +  
* O  

3' 

A-75 
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORhfATION SYSTEMS DIVISION 

I 
1 :  

d d d  
0 0 0  
I l l  t - m n  
e 9 9  
a a m  
rnn 

I I  

... 
1 :  iY . 1  

ddd ,-.-..I 
0 0 0  0 0 0  
1 1 4  I l l  
* * *  .rdd 

m m m  

m-d mr- 
0 0 0  0 0 0  
* I t  + l l  m - 0  9 - F  
~ Q Q  m o o  a m *  m m n  

u - 9  o e m  
a o o  ace  

1 4  i" f t  
. . . . . .  

...... --- 
I t  1-77 

meum 
0 0 0  

& $ A  
1;; 
o m m  
a 9 9  

I I  

C I N N  
0 0 0  
* l I  

O m -  
Q N N  

-.*e 
I 1  

e*ru ... 
0 

e 
1 

N 

2 
4 

0 

0 
0 

P 
4 

8 

,? 
a 

N 

0 

0 
0 

: 
? 

0 

0 
9 

N 

7 

- 4  

0 

0 
0 

: 
:4 
I 

, 
0 0 0 0  

0 0 . 0  
m o o 0  
7 : : :  

? 2 . :  s 
- .  I " :  

I O  0 0  

I c ole 0 
' 4 Hi? 2 
I a o a , o  

t ,: 
? it !9 

d-0 4-0 
0 0 0  0 0 0  

LA$ 

i n  *, 
NNO m n o  
9 -0  -I-0 

* e  . . . . . .  
z z g  Z Z 8  
l l *  l I +  
n n o  C C O  
U N O  .cco 
a c o  * N O  . . . . . .  -- INN r r o  .ad0 
0 0 0  0 0 0  
I I +  l l *  m o o  ' - N O  
a m 0  m a o  
Q Q O  m a 0  
** '** . ..... 

1 

0 0 0  0 0 0  0 0 0  

AA;  A A S  : A &  
N N O  000 r - 0  
9 9 0  Q O O  * e 0  . . . . . . . . .  

NU - 4  
1 1 1  I I I 1  I 

0 0 0  
I I *  
-I-0 

N N O  
e a 0  ... 
dd 

N U 0  
0 0 0  

el-0 
- - 0  

nn 

- - 0  
0 0 0  
I I +  
N-0 

..e 

- -r0 
0 0 0  
I ( +  
O Q O  

A2J2 
0 . .  

- e o  

933 
I 

a m o  
m o o  .. 0 
@ r l  

I a $ &  'LA& 
1 cco m o o  
I F C O  i*+o . . . . . . .  

1" 9 Q  

d - r O  
0 0 0  
I I *  a e o  

m m o  
0.99 
dd 
I I  

- -0  
0 0 0  
l l *  
- 9 0  
0 0 0  
994 

id- 
- 4 0  d d O ' d d 0  
0 0 0  0 0 0  0 0 0  
l l *  1 1 *  l I +  
- 4 0  0 - 0  N-.O 
C k O  c c o  C C O  
N N O  LL.0 

* Z  * e  *.I 
. a .  e m .  ??? 

i,dO 
, 0 0 0  

4.L; 
990  
- - 0  .... * *  
LO 
, 0 0 0  
I I *  

--.0 
m n r o  

$ 4 3  
t #  I j 8  I J I 

I N N  

N N O  N N O  N N O  
000 0 0 0  0 0 0  
l l +  l l *  1 1 -  

NUNO N-0  do0 
*eo -eo - - 0  

N r Y  

n m o  m m o  % ( Y O  . . . . . . . . .  
INN , I  * *  

\ 

i 
'c Je 

'9 

0 0 0  
I I +* 
c - 0  
m m 0  
? S ?  

m m o  r o o 0  
0 1  I *  
+ e m 0  
0 0 0 0  
4 0 0 0  
0 . 0 .  

2*0! 

N N O  
000 

" 9 0  
C C O  

- 4  

NU0 
0 0 0  
I t *  m - 0  
* Z O  m o o  

A & &  ... 

0 . .  

.'I 

N N O  
0 0 0  

. * reo 
0 0 0  

>*e 

i 

A&; 

) I  1 

LA; 

i-- 

... 
N N O  
0 0 0  

0 0 0  
* . L O  ... 

r-0 -do 
0 0 0  0 0 0  
l I +  I I +  c c o  . roo  
re0 m R 0  ....... * *  * *  
I *  : I 1  
N N O  I N N 0  
0 0 0  000  

-do . o m 0  

N 

? a c .- 
I .  
.1 

I 

A-76 
SID 62-1247 



A-77 

0 
0 
L n 
m 
(Y 

I 
r. 

l 

j :  

? 

4 
? 
L 
I 
N 

m 
0. 
c 
I 

0 
0 
0. 

. .. 
I cI:c 
I ! I  

0 
0 

i 
? 

D 
I b 
P n 
* L 

SID 62-1247 



0 0  
0 0  + *  * o  o o  

w t  
4 .? 

- 4 0  
0 0 0  
1 1 +  
o m 3  
0 0 0  o m 0  

0 . .  n n  

.-do 
0 0 0  
l I +  
Q C O  
0 0 0  

4?0. 
" Y  

I 
- - 0  
0 0 0  
9 I +  
ID-0 
* * O  

+ e  

dd0 
0 0 0  
I I *  
Un*O 
Q 9 0  

e* 

N N O  
r o o 0  

$ 2 3  
I 

4 4 4  
4 'I 

P L A Z  
asao 
d a w 3  

! 

0 0 0 0  

+ 0 . e  0 
? ? $ $  

? ? ? ?  
m o o 0  

*' i" 
-do dr.0 
0 0 0  0 0 0  
( I *  l l +  -@o N Y O  

o m 0  **a m m o  o w 0  

...do d d 0  
0 0 0  0 0 0  
l I *  1 1 +  
w e 0  n*o a 0 0  * I O  
Q b O  r n m o  - - . . . . . .  * *  , m m  

4-0 r r - 0  
0 0 0  0 0 0  
I l *  I l *  sno  NO 
o m 0  m e 0  
*cro -9-0 

n n  96 
I I  , I :  

. . . . . .  
N N O  N N O  
0 0 0  0 0 0  
I t *  l l *  

m o o  .orno 
N N O  CImO 

.or.* 
0 0 0- 
I l l  
e - 0  occ 
- 9 9  

- 0 0  
I t  

0 0 0  
* l l  
*Ne 

0 0 -  
* * e  
rrcc 

I* I 
CIdl. 
0 0 0  

0 0 0  

0 . .  
rtdC 

I 1  
I 

0 0  

... 
n w r y  

o-o 

2 L d  
m o o  

2 ' 1  
4 .  
q 
" I  
- 4 0  
0 0 0  
I I *  
f - -0  * * o  
e.0 

I 
- r d O  
0 0 0  
l l *  
- 0 0  

e m 0  
C I C I  

-do 
0 0 0  
1 I *  
m - 0  
N N O  

n n  
I 

- - 0  
0 0 0  
I I *  

.-do 
e - 0  

4 d  
t I .  

a m o  . * .  
o a o  

I 
. e .  

a o o  ... 
o o o  ... 
U 
0 
I 
0 
.c 
0 

N 

L 

0 
1 n 
mj 

N '  

N 

? 
a F 

N . 
il 

r - 0  . r d O  
0 0 0  0 0 0  
I I +  l l *  
- 0 0  m r y l o  

m c l o  a m 0  
e* + e  

-.do - 4 0  
0 0 0  0 0 0  

o o o  m o o  
0 . .  0 . .  

. .  

A & $  & A ;  
m o o  + e o  
e m 0  o w 0  . . . . . .  
Q Q  9 9  

! 
- -0  0 0 0  Go"% 

<:? ??? 

I I *  
0 0 0  A & &  
0 0 0  4-0 

e* oo 
I I  8 1  

N N O  N N O  
0 0 0  0 0 0  
l I *  l I +  
b e 0  CINO 
w o o  m a 0  
4 4 9  rr3. 
NIU 'Nly 

I 

N 

0 0 0  

0 0 0  

.os 

A A Z  
? ? O .  

d d *  I d d u n  
0 0 0  0 0 0  
I l l  I l l  
O m 0  N d N  - + e  0 - e  
qoo o m m  .. 

l l *  ) I +  I 
c r - 0  0-80 0 1  
N W O  -do 0 1  
0 0 0  $240, 0 . .  
u r n  ~ O Q  . 01 

N N O  , N N O  0 1  
0 0 0  0 6 0  0 1  
l I *  l l *  I 

... . 

o *=--e /ooo 
0 o -eo +eo 0 0 0  nno 
0 0 0 0  0 0 0  + I ( *  * + +  

A-78 
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

i I / / l  ! 

A-79 
SID 62-  1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

I '  
f '  
N-- 
000  
I l l  
- I N  

PNN 
I t  

O N N  

me.= 
nac 
a90 

I I  
N"d 

PPC: 
. e .  =-nm 

pop 
* & O  0 e e  
*NU ... 
w - r  

I *  
0 10 .o 0 
f! :p ?'I 
? ? ? ?  

e o  e 0 

8 

i9 
0 
0 

0 
0 

U m 
0 * 

0 

0 
0 

B 
9 

o 
0 

1 0  n m 
!. 

0 

0 
0 

P 
? 

e ' 0  
P 9 8 5 ' 8  8 0 

e 
m 

B 
m . 

0 

d 
0 

'I 
m . 

0 
0 * 
f 

'0 
T 
0 

.; 
0 

!8 
'- I 1" - 1  

- -0  
0 0 0  

9 9 0  
N N O  

9 9  

AA:t; 
0 . .  

- - 0  
0 0 0  
I I +  

r - 0  

n r o  n n o  

- -0  
0 0 0  
& A &  
n m o  

n m  
0 0 0  .... 

0 0 0  
A A &  
a a o  

m m  
- 0 0  

e . .  
- ... 

9 9  

d - 0  
0 0 0  

I &do - d o  
0 0 0  0 0 0  
I t *  l l +  
9 -0  9co 
n m o  0 0 0  m o o  9 4 0  ....... e* ' * *  
r r . 0  - 4 0  
0 0 0  0 0 0  

0 0 0  9 9 0  

9 9  ?-e 

I 

A&.$ A & ;  
9.27 993 

- -0  
0 0 0  
I I +  
N m O  
- e 0  

e . .  * e  
a m 0  

0 0 0  0 0 0  0 0 0  0 0 0  

*eo - - 0  -do -.Yo 
C - 0  N N O  a 9 0  0 0 0  . . . . . .  
(Yu m m  

! 
6 - 0  "do 
0 0 0  0 0 0  

0 0 0  0 0 0  
- 4 9 0  NNO 

A:; bb; . . . . . . . . . . . . .  
* e  m l n  9 9  
I I1 I I ! I  I I I .  

~- .-  . . . . . .  
cc ' o m  
I I  , # I  

m o o  e 2 0  

N N O  ' N N O  
0 0 0  000 
) I +  I l *  

0 m o  9 9 0  
N N O  9 0 0  . . .... 
NN 'dd 

N N O  
000 
I I +  
- e 0  
*bO 
* e 0  
r Y N  
. e .  

N N O  
000 
I I +  
9 9 0  

* V I 0  
n m o  

Nu"f 
e . .  

0 0 0 * 0  0 0 0  10-0 N d O  
' N W O  
0 0 0  
I I *  

F C O  
N W O  

a m 0  .... . . . . . . . .  
-..I 99  

I 
n 
1 
b 
* 
D 
I 

. 
I 

d d m  d. 

0 0 0  o <  
I l l  1 .-@tu mu 
00-8 * *  
NN- O (  

NNlc 
..... 

' I  

e -- 
3 oc 
A A ,  
2 z i  . .  - N E  
I 

'N 

f! s 
N . 
!- , 

. 
r. 

A-80 
SID 62-1247 



N O R T H  A M E R  C A N  AV AT 

0 00 
? 4 4  

i - 1  

U W O  
U U O  

0 . .  

0 0'0 
4?<4 
0 0 0  
U N O  
N N O  

- -0  
0 0 0  

: A i  w a o  
0'0 0 

* e  . . 

SPACE and INFORMATION S Y S T E M S  DIVISION 

4' 

A-81 
SID 62-1247 



)', SPACE and INFORMATION S Y S T E M S  DIVISION N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  

: . f  I 
Nd-l 
000  
I f *  cum* 
ONC) 

0 - -  
I I  

4 4 4  

N-ld 
000  
I I I  
* *N  
-N*  c e e  
e*-  

0 . .  

I I  
*INN 

m e n  
(YON 

0 . .  
d-ld 

? P O  
m m m  

I ,  I 

m N N  
0 0 0  
+I  I ' a m 0  
N O D  m o o  

C)NN O N N  
000 000 
+ l I  + I I  
Ned N C D  
H N ~  u t m ~  

r m m  :-re* 
I t  I I I  

977 't<$ 
N-l- N d r  

O d N  N d N  
r n m  0 - w  
O N N  . O N N  . . . . . .  
e-r- ,e.-- 

I I ! 8 . 1  

m o  

CINN 

* I l  
0 0 0  

L I '  

- 4 0  
0 0 0  

I 

4 L g  
e e o  
9 6 0  

*I- 
I 

... 
... -IO '-...o .-A0 -20 Lo 
0 0 0  0 0 0  0 0 0  0 0 0  m o o  0 0 0 ' 0 0 8  

d - l O  '4 -0  
0 0 0  000 
I I +  
N O 0  4:s 
c m o  e o 0  

m m  f m m  
I 

3:: OLIO ... 
--0 
000  
l 4 +  
Q N O  
- 9 0  

nn 

0 0 0  

N h O  
* C O  

334  

? ? ?  

394 
mLII.. 

d-0 
0 0 0  
I I +  

C C O  

0 - 0  
.+no 
0 . .  

*I 
0 0 0  

h Q O  

. I O  

$48 
nno 
* . .  
-.r. 

r. r 'o  
0 0 0  
I t +  
e - 0  
* * O  

* *  
0 0 0  
0 0 0  * * +  
- 9 0  
* * O  
- N O  

m m o  
e . .  

0 . .  
L.I 

- d o  
0 0 0  
I I +  m - 0  
* e 0  
lnn0 

e a .  * *  
0 0 0  
0 0 0  + + +  

! 

z:g 
7 7 4  

7 2 z  

-* 
0 0 0  

I 

e o 0  
0 0 0  
* I - 0  

. a *  
d d  

N N O  
- 0 0 0  
0 1  I +  

* N N O  
d N N O  
0 0 . .  
- 00  

- 1  I! 

I I! 

+-*Io 

Nnl* 
*?LA$ 

0 0 0  

9 0 1  
***I ... 

m .  - 1  

rr.0 
00'3 

N N O  

* *  ... 
io 00  

Id- 

000 

C C O  
N N O  

$ 2 8  
. . e  

0 0 0  
0 0 0  + + +  
-90  
* * O  
. I -0 

0 . .  -- 
&-lo er.0 
0 0 0  0 0 0  
l l *  I t +  
- 9 0  m o o  
N*IO O N 0  

I 

9 4 4  1433 
I I 177 

0 0 0  0 0 0  
0 0 0  0 0 0  + + +  * + *  
* m o  o o o  o o o  m o o  

M-.  

0 0 0  

O Q O  
C C O  -do 
- 4  

??7 

... 
' I  I 
a m 0  
0 0 0  
I I t  
nP- D O 8  
c o o  
0 0  
I 1  
-.de 
0 0 0  

-*a m n m  ... 
d-" 

I 

... 
.&A& 

' 1  

0 0 0  0 0 0  0 0 0  1000 0 1  pyz  0 0 0  0 0 0  0 0 0  'p'  

rtd - 4  f f '  122. 2, 

+ e +  + + +  + + *  
0 0 0  CIIDO N c I O  '*clrO Q *  
* e 0  * e 0  U N O  - 1  
NNO NNO 0 - 0  o m 0  rn' 

I I I I '  8 l  I 1 ,  I , I  

...... 
*Io0 e 2 0  
0 0 0  0 0 0  
I ( +  l l +  
d-0 - e o  
clno dP-0 
LCO c m a  

N N O  oeo 
I l +  
C O O  
0 0 0  
* e 0  
d m  
I 1  

... 
.N N 0 
000 
I I *  

m a 0  
e.10 
N W O  

N Y  
1 l i  
... - . . . . . .  

NN I N N  
1 

I 
N 

m 
0 

I* 

? 

I 

I N  ''3 
a 1: 
i 

N !  N 
0 '  0 

0 1  0 
2 i ;f 

d I .f 
m :  n 

A-82 
SID 62-1247 



P 

I i  

i I  

0 0 0  
I I +  
- - 0  
U N O  
C C O  -- 0 . .  

' !  

0 0 0  
0 0 0  * * *  
0 6 0  
* * O  

- e o  
0 . .  

7q 
U N O  - 0 0.0 

e 9 9 0  
d o 0 0  
0 e.. 

? A & &  

0 0 0  
0 0 0  
4 + 
N I O  
* * O  
o m 0  

0 C .  
.I- 

0 0 0  
0043 

e 6 0  
:;g 
3 2 3  -.-. 
4 1  

N N O  
0 0 0  
I I +  
I C 0  
0 0 0  
n m o  
*e 
I 1  

0 , .  

'0 0'0 

008 

I- - 
0 0 0  :+ + + 
C Q  

' 0 0 0  
i o * *  

01 r. 
PP 
9': 
0 -  
0 -  

A-83 
SID 62-1247 



1 
t 
! 

jd,, 
000 
I I I  
NQC, 
O N r n  
0II  

0 . .  
-NN 1 I I  

I 

I '  
! i  

f !  

i !  
ddd 

P ? ?  
334 
N*N 
O N n  

-NN 
I 1  

0 

0 c 

.N 

? 
? 

8 
L 

;+? 
0 

I 

:8 

iN 

* 
P 
? 

0 

0 
0 

2 

9 

% 

? 
r. c 

N 

@ A 0  - I o  
0 0 0  0 0 0  

r - 0  nrro 
F h O  m Q 0  
mcl n m  

& A &  A&+& ....... . . . . . .  
n m  I"* 
r r o  e-0 .ooo 0 0 0  i - - 0  

0 0 0  

0 3 0  
w o o  

- 0 .  
I* 

A & &  I I *  nao  &A6 
0 0 0  -.a0 

4 9 4  ,393 

0 0 0  
0 0 0  + * *  
h l m 0  
d 4 0  
N N O  ... 

0 0 0  

- 3 0  
0 0.0 
0 0 0  

??2  

-1 
0 . .  

0 0 0  
0 0 0  * * *  
e - 0  
2 Z 8  

e . .  
4 C L  

888 
* e *  
m e 0  
4-0 

l N N O  .... 
.I.-. 

I 1  

S Z S  
I I *  

h ) m 0  
N N O  

a-o 

e . .  

I 
0 0 0  1600 
0 0 0  too0 * * *  , * * *  
r - 0  c - 0  -eo * e o  
439 I::? 

177 I';'; 

0 0 0  -.. 
4:: 7: 
0 - 0  Q Y  
0 6 0  ( D e  
N N O  C ?  

--4 ec 
. . . .  
I I1 ' I  I 

> ' 0 0 0  0 0 0  

? 934 3?? 

3 0 0 0  0 0 0  
& * * *  * * *  

- N O  m o o  > * e o  **o 

~i J 77 I-.- II-. 
I l i  

OCIO 
0 0 0  
, I  1 

D Q O  
a m 0  

430. 
l"7 

N N O  
000 

4;; 
399 
m e 0  

NN 
1 1  

I N N O  
000 
I * +  
C D O  
000  
C - 0  

I 
'N 'N 

0 

im ' 0  
0 ' O  , m  an . . .- 

!? 

1- ; 

IN I 

A-84 
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

I 

! I  

n n m  
0 0 0  
+ I  I 
90.n o o e  
339 
- m e  

1; 4 
nr.- 
0 0 0  
* I  I 
N o f f  
O * I  a--- 

( I  

... 
C . L l  

m d -  
0 0 0  

0-.- 
O U N  

:Ad ... 
d r d  

' I  ' 
0 0  
0 0  

- 0  
s 
9 . :  
N t  

.m - - 
0 0 0  
* I  I 
* 0 0  
000 
O - N  
m a .  

-.dm 
I 8  

0 

0 0  e o  
? 8  
4 s  
N ;  

r r . 0  
0 0 0  

r e 0  
o m  

I 

0 . .  

, 
0 0 0 0  
? P ? P  
E 8 c s  
9 . 9 4 9  
N ,  I " ,  

0 0  
0 0  + +  
e o  m o  

dr. 
0 0's 

"I 

&A2 
4 3 3  
o e o  

4-0 
0 0 0  
I k +  
0 - 0  
s s g  ... 
U f W  

I 
5 -r.0 

0 0 0  

- u o  
& A &  
;; 
m * o  

d 4 0  
0 0 0  
I I +  
e 6 0  
e 4 0  
9 9 4  
* 7 

- - 0  
0 0 0  Z S 8  L d.0 

0 0 0  

- 0 0  
0 0 0  

A:& ... 
a m  

I IN 
NU 

10 olo .o 0 0 + + +  
I 0 0 0  
,0 0 0 

!?93 

0 0 0  ' 0 0 0  

22g  $ 2 8  
0 0 0  0 0 0  + * *  + + +  

e.80 e.80 ...... 
d-. d-. 

I 

0 0 0  
0 3 0  * * *  
0 - 0  
n m a  
m l n o  

"7 1- =? -- 
0 0'0 

7'32 

? ? ?  
-(Do 
N N O  

.I# 

8 1  

0 0 0  0 0 0  

+ + *  
H H O  c - 0  

0 0 0  72'3 

??9 ? ? ?  
e e o  - n o  

rr. ...Id 

I I ' ( I  

0 0 0  
0 0 0  * + +  
0 9 0  
0 0 0  

N - 0  I N N O  
0 0 0  0 0 0  
I l *  I ( +  r o o  N * O  c r o  n m o  
H H O  N N O  ....... 
0 9  ecc 
4 8  ! I t  

u u'o 
0 0 0  

0 0 0  

e J .  

42s; 
U N O  

N N O  
000 
I I +  
u.80- 
e.80 
l n H 0  

.N h, 
... 

, 4  4 ,  

N U 0  
- 0 0 0  
0 1  i *  
- 0 - 0  
Q 6 0 0  
r.990 o... 
.nIn - 4 4 ,  
N nie 
0 0 0  

0 0 0  coo 
"LdA 

. L .  

* *I7 a 
r~ i 

0 + I  c n 

N 

In 
0 
0 * 
r. 

P 

I I 
3 

A-85 
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORhlATION SYSTEMS DIVISION 

A-86 
SID 62-1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and IiYFORMATION S Y S T E M S  D I V I S I O N  

APPENDIX B 
PLOTTEDDATA 

B-1 
SID 62- 1247 



N O R T H  A M E R I C A N  A V I A T I O N ,  I N C .  SPACE and INFORMATION S Y S T E M S  DIVISION 

C2, Mo = 8. 0, RN = 0.76 x 106 . . A-1 

. A-2 62 ,  MO = 8.0, RN = 1 .6  x 10 6 . 

6 2 ,  MD = 10. 0, RN = 0.7 x 106 , . A-3 

C2, MO = 10. 0, RN = 1. 3 x 106 . . A-4 

B-2 

SID 62-1247 



N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

B-3 

SID 62-1247 



N O R T H  A M E R I C A N  AVIATION, INC.  SPACE and INFORMATION SYSTEMS DIVISION 

B -4 

SID 62-1247 



N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEhiS DIVISION 

B-5 



, 

N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION S Y S T E h l S  DI \’ISION 

B-6 c 

S D  62-1247 



NORTH A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

0 4  I 8- 

B-7 

SID 62-1247 



N O R T H  A M E R I C A N  AVIATION, INC.  SPACE and INFOFkMATION SYSTEMS DIVISION 

SID 62-1247 



N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

f 

B-9 

SLD 62-1247 



N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISIOl 

B-10 

SLD 62-1247 



N O R T H  A M E R I C A N  AVIATION. INC.  SPACE and INFORMATION SYSTEMS DIVISION 

B-11 

SID 62-1247 



N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

SLD 62-1247 



, 

N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

b 

B-13 

SID 62-1247 



N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

* 

a 

B-14 

SID 62-1247 



N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

* 9  

SJD 62-1247 



N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFOFtMATION SYSTEMS DIVISION 

*I < 

B-16 

SID 62-1247 



N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

B-17 

SID 62-1247 



N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

Y 

B-18 

SID 62-1247 



N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

B-19 

1.. . . . .  1.. -I ....... : .. . . . . . . .  :....A 
' ' 1  

I ' . : . I  
.Q-. 2- . . .  ; . --;. .......... i ....... 1 

: . ,  0 ;  

.. I .  1 . .  
i i ' ]  

... 1:. .. -. . . . .  . . I .  . .  ; ... .,-.. ..... 
: . . I  

: .i 
I ; - !  

0 '  
41) ~ 

, * - - !  

1 

; , 
I . ' !  

. I  . .  

.... ....... . . . . . .  ... - 
. .  

! . .  . .  
. . . . . . . . .  . . . . . . . .  

! 
i ' .  i 

I . . . . . .  0' 
C D - ;  . . I  

. .  0 *- 
.... .  . . .  

..- . ..^. . .  0 a. .- . . 
. * .  

I .  

. .  
. . . . . . . . . . . .  .I L __- 

. . .  

SLB-62-1247 



/- 
R I C A N  AVIATION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

B-20 
- 

SID 62-1247 



N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

’ rr r ,  

B-21 

SID 62-1247 



N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

0 
2 '  

B-22 

SID 62-1247 



N O R T H  A M E R I C A N  AVIATION,  INC. SPACE and INFORMATION SYSTEMS DIVISION 

i- 

. _ . x  B-23 

SID 62-1247 



IATION, INC. SPACE and INFORMATION SYSTEMS DIVISION 

''-\_- _- . I 

B-24 

SID 62-1247 



N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

I 

B-25 

SID 62-1247 



N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

4 

3 B-26 

SID 62-1247 



N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

SLD 62-1247 



N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

# 

B-28 L 
SID 62-1247 



N O R T H  A M E R I C A N  AVIATION,  INC.  SPACE and INFORMATION SYSTEMS DIVISION 

B-29 

SID 6 2  -1247 



N O R T H  A M E R I C A N  AVIATION,  I N C .  SPACE and INFORMATION SYSTEMS DIVISION 

I 

B-30 

SLD 62-1247 


